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ARCHITECTURAL 
ABSTRACT 


SCIENTISTS differ stubbornly over merits of dry-box versus 
fume-hood laboratory techniques for handling hazardous radio- 
active materials. ‘“Western’’ or dry-box proponents believe 
activity is best concentrated & confined (CC system). Others 


hold to DDD theory of Dissipation, Dilution & Decontamination. 


CONTROL & SHIELDING OF ISOTOPES IN RADIOACTIVE 
LABORATORIES by Dr. Nelson B. Garden (3rd of 5 papers & 


discussions from AlA—-AEC—BRAB Research Correlation Con- 
ference, Nov 1951) 
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STRIFPABLE FINISH 


Table 5.]—Radioactivity of Spring Waters 
Source Ra, lg/liter Activity, 
Equivalent to dis/min/liter 
Normal surface and 
ground waters 0.36-3.9X10- 0.7-7.8 
Sea water......-- ost 0.0810-% 0.16 


Saratoga Springs, N. Y. 

Bieihorn Nor ls ics = 7 142x10-1 284 
Yellowstone Park, Colo., 

Mammoth Hot Spring 144010" 2,880 


eet rane 709,800 10- 1,400,000 


NATURAL RADIOACTIVITY 
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OF ARCHITECTS 


PAINT that is especially made to peel off! Radiochemical labora- 
tory techniques demand finishes which can be removed easily 
when they become contaminated with hazardous or interfering 
radioactivity. Expensive, permanent materials are losing some 


ground ogainst cheaper, replaceable surfaces. 


SURFACES & FINISHES FOR RADIOACTIVE LABORATORIES 
by James G. Terrill (4th of 5 papers & discussions from AlA— 
AEC—BRAB Research Correlation Conference, Nov 1951) 


PANEL of ten authorities discusses problems of liquid & solid 
radioactive waste disposal. ‘’ . . . We are in a sea of low- 
level activity over which we have little control . . .”’ “‘Impor- 
tant thing is not how much change you have to make in a lab- 
oratory, but how little change . . .”” Conference summary by 
Dr. George S. Manoy, Oak Ridge Isotope Division. 


WASTE DISPOSAL, by Dr. Edgar Pitzer (5th of 5 papers & 


discussions from AIA—-AEC—BRAB Conference, Nov 1951) 
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PAGES HOW LOW VELOCITY AIR movement can be persuaded to enter 
21 24 a classroom to improve comfort conditions. Correct pressure 
a patterns demand careful inlet & outlet location design. 5000 
copies of this paper, which is sponsored by the AIA Commit- 

tee on School Buildings, will be distributed to educators & lay- | 

men interested in schoolhouses, with help of American Archi- 


tectural Foundation. 


BUILDING TYPE CLASSROOM COMFORT THRU NATURAL VENTILATION 
REFERENCE by William W. Caudill, AIA, & Bob H. Reed (2nd in series of 

GUIDE BT 1-3 School Plant Studies) | 

AIRFLOW PATTERN | 
25 = 28 FRODUCT LITERATURE COMPETITION awards will be an- 


nounced at AIA Convention in New York—here is a preliminary 4 


note on them along with other news items 


13 NEW BOOKS & PAMPHLETS 


TECHNICAL NEWS CLINIC SERVICE BLANK for architects‘ confidential reports 
& BIBLIOGRAPHY on material &/or equipment failures on the job 


CLINIC SERVICE 


29 be 32 NEW SCR BRICK provides a quick six-inch wall. Structural Clay 
Products Foundation development now on market makes eco- 


nomical modular masonry walls for one-story structures 


MODULAR CONCRETE masonry construction 


SCR BRICK* 


PATENT PENDING 


®Rogistored Trademork SCPRP 


GRID LINES FOREIGN PROGRESS in moduler coordination 
SCR BRICK 
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@® ARCHITECTURAL ABSTRACTS 


CONTROL & SHIELDING OF ISOTOPES IN RADIOACTIVE LABORATORIES 


AIA-AEC-BRAB Research Correlation Conference on 


Laboratory Design for Handling Radioactive Materials, 27-28 November 1951 
Abstract of address by Dr. Nelson B. Garden* (3d of 5 papers) 


4 (eer AUTHOR of this paper is a 
well-known exponent of one basic 
theory of operational control for these 
new experimental hazards—radioactive 
isotopes. First part of his presentation 
deals with general nature of R/A «& its 
hazards. It includes a section on defini- 
tions & after brief mention of the other 
basic theory of control (DDD) treats 
at some length the CC system, funda- 
mentally dependent on the dry-box or 
relatively small enclosed working space 
& microchemical techniques. This  re- 
quires skilled operators but has many & 
considerable advantages which Dr. 
Garden sets forth below: 


PREVALENCE & GENERAL SIGNIFI- 
CANCE OF R/A 


A well-known architect recently stated 
the impressive thought, that we are born 
in architecture & live most of our lives 
in architecture. Implication is that the 
architect can be held responsible for a 
large part of our comfort, pleasure « 
health. 

Similarly all of our life, including pre- 
natal, is spent subject to inescapable 
cosmic & natural radiation. 

If « when it is established & realized 
by the public, that any radiation does us 
no good & accelerates the aging process, 
there will be great clamor for elimina- 
tion or shielding from all radioactivity 
by every practical scheme & device, pre- 
senting new architectural problems. 

Whether some of us like it or not, fact 
remains we are at beginning of an atomic 
era. Its growth is going to be more 
fantastic than the wildest dreamer dares 
to picture. 

On the basis of that statement, I feel 
brave enough to suggest that the day will 
come when a small parcel of nuclear 
energy may be delivered to a home or 
building once a year, & it would provide 
all the necessary heat, cooking, air con- 
ditioning, light etc. This should have 
a very great impact on architecture. 

Variety of R/A materials of varying 
behavior are increasingly valuable in in- 
dustry, ' ‘medicine & ‘research, all applica- 
tions requiring precautions for both 
health hazards & technical contamination. 

Problems of design of equipment & 


* Berkeley National Laboratory, AEC 


facilities are very new & without prece- 
dent. Much of original work was done 
under war pressure, utilizing any avail- 
able materials & equipment. With ex- 
pansion of atomic energy program, new 
developments’ will involve radical | de- 
partures from established procedures. 


relation to x-ray & radiology: 


early work involved insignificant 
amounts of R/A isotopes made on 
cyclotrons. Large amounts of radiation 
developed by cyclotrons in operation 
could be handled by shielding «& instru- 
mentation developed by radiologist for 
x-ray machines. Nearly all radiation of 
this kind stops when x-ray or cyclotron 
stops. 

With use of atomic or nuclear piles, 
shielding alone was not enough & danger 
Was not removed by merely turning off 
machine. 


slow growth nuisance: 


in early days of Industrial Revolu- 
tion factories were permitted to dump 
waste into rivers. Isolated cases not 
harmful, but after years of multiplica- 
tion, millions of dollars spent in efforts 
to correct intolerable contamination. 

International Joint Commission on 
control of air pollution concerned with 
cases such: as Detroit & Wiaindsor, 
Canada, where Detroit industry puts 
1000 tons of sulphur in the air every 
24-hr working day. 

We are at very early period in radio- 
active use & question is whether we will 
let it slowly become a problem, or take 
steps now to avoid difficult situation in 
not too distant future. 


relation to other hazards: 


why not let R/A materials behave like 
other dusts & particles we have to live 
with? Why not classify them somewhere 
in list of other hazardous materials such 
as explosives & poisons? 

There has never been known “any 
other material, a few pounds of which 
released. in Nevada interrupts ‘factory 
operation in New York state. 

There are 2 major ‘reasons for con- 
trolling sources & shielding against R/A 
emissions : 

e human health hazard 
e technical contamination 
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human health hazard: 


unquestioned that R/A isotopes are 
damaging. Much more to be learned 
about exact & relative effects, time of ex- 
posure & onset of physical damage. Value 
& use In medicine is that they damage 
disease or disorder more than they hurt 
patient. There is definitely health 
hazard to lab personnel & to distant 
people if material is turned loose. 


types of hazard or exposure: 


© ingestion—particles enter body thru 
breathing 
mouth & digestive tract 
cuts or abrasions 

e external impingement 


technical contamination: 


in much important laboratory use of iso- 
topes, function of R/A is detecting de- 
vice permitting measurement of quanti- 
ties one-millionth of those measured by 
most sensitive balances & microscopes. 

Just as balances must be shielded from 
drafts & changes in humidity, so very 
special precautions are necessary for R/A 
measuring, or counting of R/A speci- 
mens, which in most cases is ultimate sep 
in experiment. seek 

Presence of even a few particles in 
air, on clothing, shoes, hands or equip- 
ment will reduce quality of, or render 
worthless, costly research which has led 
up to final counting state. 


DEFINITIONS & CHARACTERISTICS 
radioactivity (R/A): 


transition or disintegration of atoms by 
radiation from them of either particles 
(alpha & beta) or waves of energy 
(gamma) 

One, 2 or all 3 may emanate from 
same R/A source depending upon its 
nature. In laboratory design, problems 
are predominantly concerned with alpha, 
beta & gamma radiation, & other par- 
ticles, neutrons, positrons, etc, need not 
be considered 


curie: 


quantitative measure of disintegration. 
There are varying rates of decay. Rate 
is logarithmic & expressed in half-quanti- 


ties or “half-lives.” Curie (standard 
unit) number of atoms of radium 
MAY, 1952 PAGE 8 
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SHIELDING - Garden 
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SHIELD —> 
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LVN A 
PENETRATING iz. ALE VALUE 
DISTANCES IN | LAYER cm 
CENTIMETERS, APPROX| = ths 
AIR {2:5 | 370..| c0 
; eae S| i IO — \ MEV 
eee Li: = MEY 
ALUMINUM | — | — | 4 —1MEV 
CONCRETE — = 65-25 MEV 
| 085-1 MEV 
LEAD ere) Biss 1.5 — 2.5 MEV 
RELATIVE 
JONIZATION. /C,009), 1007) | 
IN TOTAL (5S MEV)| () MEV) 
TRAVEL 


radioactive atom “x” emitting an alpha 
particle (2 positive charges), a beta particle 
(negative) & gamma (wave) energy (MEV 
=million electron volts) 


TABLE 3.1 
Certain Radioisotope Tolerance Values 


Maximum 
permissible Maximum 
body — air 
concentration concentration 
Half-life “ug pe/ce 
Rav 1622 yr 0.1 8.2<10-" 
Pu? 2.4X10'yr 0.64 3.2X10- 
10) 8 days 2.410% 
Sr2? 25 yr 6.210- 
Na* 15 hr 1.710 
Pp? 14 days 3.51075 
Ci 5100 yr 60 
S¥ 87 days 4.61073 
Cot? * Syr 
H? Rely sn 1 


. Tsotope 


5 X10-*(water) 
f 5 X10~ (gas) 
U 


isotopes commonly used in laboratory. Haz- 
ardous limits of. minute quantities of R/A 
in body & in contaminated air 


TABLE 3.2 
Number of Tolerance Doses in 1 uc of 
Various Isotopes 


No. of micrograms No. of Tolerance 
Tsotope in 1 yc doses in 1 uc 
Rae 1 
hue? 16 
ps 810-6 
S19 6.2 10-4 
Na* 1.11077 
pe 3.510-° 
en 0.23 
S#® 2.310 
Co® 910-4 
Heé 10-4 
U 6X 10° 


righthand column shows number of times 
permissible R/A dose in 1 microcurie for 
various isotopes 
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continued) 


«that disintegrate4second/gram of radium 


= 3.7 x 10!°/sec (37 billions/sec) 
roentgen: 


measure of energy of emitted particles. 
Describes quantity of energy absorbed 
by air, object or person in path of 
emitted particle. Effort of absorption of 
this energy by object or body 1s toniza- 
tion which is harmful to human body. 
Meters are calibrated in roentgens to 
report so many roentgens/hr at measured 
distance from source. Medical science 
establishes safe tolerances of absorption 
by human beings expressed in same unit 


bio-chemical half-life : 


this term means time required to elim- 
inate half of material taken into system 
(curie, radiation half-life & roentgen are 
inadequate for dealing with effects on 
human body) 

Much more detailed intormation 
needed to determine degrees of hazard & 
required protection: 
©. state of isotope: liquid, gas or solid 

soluble or insoluble 
e place it seeks: “bone-seeker,”’ 

roid-seeker” etc. 


“cr 


thy- 


number & variety of isotope 


there may be different isotopes of same 
element. Dangerousness of isotope is 
not directly related to original element 
& some isotopes are stable (non-R/A) 


body burden: 


max permissible amount in micrograms 
(millionth of gram) permanently in 
human body, in excess of which damage 
may result 


safety criteria: 


present AEC regulations establish limits 

of R/A for control of beta & gamma 

emitters which are exempted as follows: 

e max R/A of 10 microcuries if 
half-life is under 30 days 

e max | microcurie if 


half-life is over 30 days 
DDD CONCEPT 


When R/A isotopes began to be pro- 
duced in fair quantities, it was realized 
that material itself must be kept at dis- 
tance from workers & that dangerous 
amounts might unwittingly be carried 
home to their families, on shoes, cloth- 
ing or hair. 

Tongs & handling devices were devel- 
oped. Increased air-flow blew out loose 
material to be hazard elsewhere. 

Brute force methods had resulted in 
good safety record & newcomers to field 
were trained in same safety methods. 
Belief that contamination had to exist 


designated 


continued & 
“R/A contamination areas,” in which all 
surface materials were selected for rou- 


Spaces Were 


tine decontamination. Workers were 
provided with changes of clothing & air 
locks were provided between building 
areas. 

The DDD system, Dissipation, Dilu- 
tion, & Decontamination, was evolved. 
In effect this shields worker by moving 
R/A on to successive groups, thru cloth- 
ing to laundry, from laundry to waste 
disposal, which puts it in tanks or in 
ground for another generation to worry 
about. 


CC SYSTEM 


The Concentrate & Contain approach 
is based on following concepts: 

e that R/A material itself is only con- 
taminant 

e that control means keeping material 
under complete confinement at all 
times 

e that shielding stops alpha, beta «& 
gamma from getting away from ma- 
terial under control. 

Since alpha, beta & gamma exist only 
for an instant before being neutralized, 
it may be possible to simplify enormously 
all difficulties, if space alloted for R/A 
work is reduced to a box in laboratory 
instead of whole laboratory. Control 
by a closed box can also provide some or 
all of required shielding. 

Boxes constitute a shielded & con- 
trolled lab including 
e door for placing materials 
e air intake & exhaust 
e air flow at 5-10 cfm compared with 

1000 cfm for same operation in hood 
e 99.99% efficiency with Chemical 

War Service (CWS) filters 
e liquid wastes go into built-in sink or 

suction flask 

e no R/A can escape & unit may be 
safely moved 
At first boxes were intended to be used 

in hoods to reduce contamination of in- 

side of hood, ducts & blower system. They 
became so efficient that they could safely 
be used outside of hoods. 

vision with shielding: 

e mirror combinations: to see over lead 
shields. Limited convenience & accur- 
acy but still useful. 

© periscopes: better but limited vision— 
tiring to work over extended period 

e television: including binocular  tele- 
vision is being tried for unusual 
problems 

e glass with liquid: (sealed at edges) 
liquid tends to become cloudy—re- 
quires approx 2x thickness of lead 
glass for equivalent protection 


BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS 


e lead glass: available in densities of 
0.4 to 0.7 of lead. May be laminated 
or solid. Will become answer to all 
gamma vision shielding 


feasibility of concentrated control: 


e@ alpha radiation 
stopped by almost any enclosure 

e beta of 2 mev 
stopped by 14” pyrex glass 
almost any beta R/A to be encount- 
ered will be stopped by 1 cm of glass, 
lucite or denser material 

e gamma (“Y4-value” layers since it 


never entirely stops) 2-3-4 mev 
4” lead 


2.5-3” aluminum or concrete (5-6x 
lead thickness for same effectiveness) 
Enclosure must be designed to permit 
any type of chemical, physical or me- 
chanical work. Berkeley Laboratory 
has been able to accommodate every 
problem encountered with this totally 
enclosed system (concentrate and con- 


tain (GC). 


examples of dry-box work: 


e barley raised & harvested in R/A soil 

e inoculated rats quartered for several 
months 

e a cow has been confined to determine 
material balance including activity 
exhaled by cow 


manipulation: 


most difficult problem with dry-boxes 
e master-slave system: 


not well suited to most chemical « 
physical work & too expensive—dis- 
continued at Berkeley laboratory 

@ remote operation: 
combinations of suction lines, flexible 
cables, electric motors & numerous 
other control mechanisms, including 
ball manipulators, rheostats & switches 
to control centrifuges, furnaces, etc 

e glove boxes: 
rubber gloves about arm length per- 
mit direct manipulation inside box. 
Rubber stops all alpha & “soft’’ beta 


general planning for CC system: 


e working area: 


boxes are all portable—may have 10- 
20 boxes in one lab room all with 
temporary connections to air discharge 
duct with adequate filters at each con- 
nection 


@ storage: 


boxes may be stored empty or with 
apparatus set up for repeated experi- 
ment—saves space on bench tops or 
in hoods in lab working area 
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SHIELDING - Garden (concluded) 


Information Division. Radiation Lab Univ of California, Berkeley 


dry box with ball-type manipulator & control panel used for preparation of Phosphorus-32 


e decontamination: 


“active” boxes & equipment at con- 
clusion of experiments are decon- 
taminated in larger box followed by 
salvage of equipment as justified eco- 
nomically 

Choice of materials for boxes 1s par- 
tially in terms of ease of decontamina- 
tion. Much protection can be af- 
forded by strippable, chemically-re- 
sistant coatings 

Liquid & solid waste incorporated in 
concrete may be held indefinitely, to 
be dumped later at sea. This is feasible 
& economic, even for waste from in- 
land laboratories. 


CONCLUSION 


In determining relative efficiency & 
economy of systems of control & shield- 
ing, all kinds of factors must be reckoned 
with, including laundry, special clothing, 
waste disposal, ventilation, floor space, 
monitoring & decontamination. 
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STATEMENTS BY MEMBERS OF 
PANEL 


Moderator: Charles S. Haines, AIA, 
member of Committee on Architecture & 
Nuclear Science, Project Manager for 
Voorhees, Walker, Foley & Smith 
Architects. 


ON LABORATORY PLANNING & 
MATERIALS 


William Rice, Resident Architect Uni- 
versity of California Radiation Labora- 
tory, Berkeley 


Large planning-structural module 
(24’ x 24’) permits freedom in layout. 
This flexibility greatly enhanced if slab 
soffit is smooth, as would be possible with 
lift-slab. ; 

We are in an era of “articulate” archi- 
tecture, in which purpose of things is at 
once apparent. 


criteria for wall shielding: 


e thicker materials 
floor area 
e relative ease of erection & relocation 
e cost, including floor area cost 
need for lateral support 


occupy additional 


MAY, 1952 PAGE 5 


AIA File No. D6 


SHIELDING - Panei 


Information Division Radiation Lab Univ of California, Berkeley 


2”-lead-shielded dry box for beta gamma work. Note lead glass shield window, ball- 
type manipulators & door (unmounted) thru near side 


many wall shielding materials: 


lead 
steel 


standard 150-lb concrete 
lightweight (pumice) concrete 


heavy aggregate (iron ore) concrete 


earth, sand or water in steel or con- 
crete jacket 
If sufficient area is allowed in over-all 
planning, concrete scores well economi- 
cally & structurally. Se 
Although LW-concrete blocks & panels 
sacrifice density (& therefore shielding 
value) they are more readily machined 
for accurate dry assembly, make more 
stable «& earthquake-resistant wall for 
same weight & shielding value. Such 
panels have been designed using pre- 
stressed steel reinforcement. 


standard chemistry hood 
R/A): 


canopy type, 4’ wide x 3’ deep, made 
of panelite (phenolic plastic laminate) 
glued to plywood, suspended from ceil- 
ing by hanger rods & used with or with- 
out spring-balanced doors. 


(low-level 
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ADVANTAGES OF CC SYSTEM 


Aiton L. Wilson, Office of the Director, 
University of California Radiation 
Laboratory, Berkeley 


concentrate & contain system affects: 

e shielding 
in labs, counting rooms & storage 
ventilation 
waste disposal 

e reduces need for frequent physical 
examinations & concern over personal 
contamination 

e improves morale 

e eliminates much of time lost on be- 
ginning & leaving work 


design advantages: 


lead bricks may be quickly built around 
a “Berkeley Box’ in any location & 
quickly removed, freeing lab space for 
other work while box is decontaminated 
& stored. (design floor system for 500 
psf) 

One box & | ton of laminated lead 
plate per 12’ bay (floor—125 psf) 

In contrast, a lead ‘‘cave” (walls 4” 
thick x 75” high) weighs 4500 psf— 
either all floor construction has to be de- 
signed for this load or a full-scale cave 


located permanently, sacrificing valuable 
flexibility. 


ventilation: 


e requirements less severe with boxes 

e min volume enclosures for actual 
sources of R/A 

e multiple exhaust 
simple design 


system, each of 


waste disposal: 


e CC system implies min volume of 
waste 

e 5-gal container per dry-box is period- 
ically disposed of by service personnel 

e eliminates duplication of sewers for 
“hot” drainage & large “hot” storage 
tanks. 


ON CONTROL & SHIELDING OF 
ISOTOPES 


of Research, Technical Operations, Inc. 
Radiation is a calculated risk, regarded 


as other unhealthful hazards. Many 
kinds of radiation exist in nature & im- 
pinge upon us constantly. 


human body R/A content: (partial) 

e 3000 counts/minute Potassium 42/lb 
total in body about 1 microcurie 

e 1400 counts/minute Carbon 14/lb 


total in body about 3-4 microcuries 


atmosphere R/A content: 


astronomical number of curies—all the 
AEC installations could not compete 
with R/A Carbon in atmosphere if they 
put out all their R/A. 

This starts to worry me a bit, you see, 
when I hear of these fancy boxes which 
cost a good amount of money, which put 
out no activity—zero, mind you. I am 
sure they put out zero. It is reasonably 
simple to have things designed to put 
out zero activity, but it costs a lot of 
money. 

Shielding in most buildings will be 
relatively simple. Architects should not 
overlook making building a pleasant 
place to work & flexible for change. 


shielding principles: 

e shield as close to source as possible 

e use law of inverse squares—distance 
protection 


shipping cases can be large & light- 
weight 


principal values of hoods: 


e confinement of spills & accidents 

e safer operations with volatile mate- 
rials 

work with non-volatile R;/A materials « 

without accidents will not even con- 

taminate hoods. Most R/A work is with 

non-volatile materials. 
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Information Division Radiation Lab Univ of California, Berkeley 


Berkeley lab canopy-type hood for low level R/A 


RADIATION SHIELDING WALLS 
10' WALL X 10’ HT. 


CONGRETE———— WATER 


ST'D REINF. PUMICE STEEL TANK 
PRECAST 


WEIGHT “fur 
(SP.GR.) 


THICKNESS 


COST OF 
MATERIAL 3172.00 441.00 1270.00 oe 


STRUCTURAL 
cOsTS 


575.00 1400.00 


1016.00 2145.00 245200 
SELF SELF SELF, 


SUPPORTING SUPPORTIN SUPPORTING | 


William Rice, Radiation Lab University of California, Berkeley 


six examples of possible choices of shielding materials & factors which influence selection 
“X” is a hypothetical shielding material with a density equal to some of our heaviest 


(& most precious) elements 
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ISOTOPE LABORATORY CONTROL 
SYSTEMS : 


G. W. Morgan, Assistant Chief, 
Advisory Field Service, Isotope 
Division, AEC 


off-commission (non-AEC) labs: 


problems quite different in magnitude & 
hazard. Only one alpha-emitting isotope 
generally distributed by AEC & it is 
very low level R/A. 


certain disadvantages of CC system: 


waste disposal—impractical to concen- 
trate 1000s of gallons of waste at Na- 
tional Laboratories. 

In ordinary labs dilution may be much 
more convenient than concentration & 
disposal. 


exposure: 
background of R/A which Dr. Hen- 


riques discussed is our “floor” of radia- 
tion to which we are all exposed. Max 
permissible exposure has been set at 0.3 
r/week over working span of an indi- 
vidual. This floor & ceiling then define 
our working space. 

Goal is not to eliminate all radiation 
but to plan something reasonable & to 
use instrumentation & meters for con- 
tinuous evaluation of conditions. 

In routine isotope therapy & in bio- 
logical labs elaborate precautions are 
in most cases unnecessary because of low 
R/As (but see later comments). In 
chemical labs higher levels are used & 
shielding, remote controls & material 
control become more important. 
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SHIELDING - Panel & Discussion (concluded) 


nN SS a 


shielding: 

flexibility. cannot be over-stressed. Av 
lab, small non-commission user, generally 
uses a few lead bricks for barricade 
shields—in hood or at another time else- 
where. 

For storage, concrete & brick are satis- 
factory where space is not critical. It 
should be noted that concrete & clay 
brick used as a barrier shield may be too 
thick to work over or around. 

Hospital patients being treated with 
gamma emitters require shielding from 
personnel & other patients. At Oak Ridge 
Institute of Nuclear Studies 2” thick 
iron shields were used around beds for 
high level experimental work. 


KNOLLS ATOMIC POWER 
LABORATORY 


Col. H. H. Zornig 
purpose & character of lab: 


for study of solid materials—general 
metallurgical, materials engineering & 
chemical lab work. Cannot use micro- 
chemical methods because of nature of 
materials. -Tensile tests, for instance, 
must be run on fairly good-sized speci- 
mens. Consequently have problem of 
gamma shielding up to around 1000 
curies. This means shielding of the order 
of 3’ of dense concrete giving a gamma 
reduction factor of about 2 mev. 


working space: 
cells must be entirely enclosed & are 
under complete visual control by mir- 
ror systems. Cell dimensions are 614’ x 
Six 117 high. 

Each cell provides three modules 5/’ 
in length giving experimental work 
spaces about 4’ square x 6’ high. Gen- 
eral purpose manipulators can reach all 
parts of each cell up to 7’ height with 
elements which can be interchanged in 
radiation lock at end of cell without re- 
moving R/A source from cell. 

These expensive facilities are supple- 
mented by cheap mockups for adjust- 
ment, calibration & operator training in 
order to permit full-time use of cells 
for R/A work. Portable, independently 
vented isolation boxes for apparatus 
(which can be inserted in cells) permit 
rapid handling « delayed complete de- 
contamination. 


primary & partial decontamination: 


is conducted in cells by remote control. 

Later decontamination takes place in 
a room with 9” concrete shielding «& 
finally by glove-box techniques 


DISCUSSION 


Comments & questions from floor of con- 
ference directed to various members of 
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panel as well as intra-panel questions 


Charles §. Haines, Moderator: 
AIA Committee 


Proportions of lab & other space in 
R/A chemical & physics lab buildings— 
One building shown had only about 
20-25% of gross space allotted to labs. 
A more usual type might be 50%. (An 
office building would have 75%). Can a 
less expensive space allocation be de- 
veloped? 


Dr. Garden: 
Berkeley 


Efforts are being made. Hanford re- 
duced early plans by $300,000/lab. Com- 
parative costs of equipment seem mis- 
understood here. A box suitable for most 
of the work would cost $400-$500 while 
hoods cost $700-$1500. 

Also, altho small amounts are used for 
each hospital patient aggregate supplies 
are hazardous. A San Francisco hospital 
is using from 1-3 curies/month of I-131 
& they have to store it. Pharmaceutical 
houses are likewise increasing uses & ap- 
plications. Use of tracer quantities may 
not require care but multiple applica- 
tions—such as 200 animals, each getting 
a few microcuries—mean an appreciable 


amount of R/A. 


Dr. Henriques: 
Technical Operations, Inc. 

Newness of industry—tremendous ex- 
pansion of number of people trained in 
common techniques rather than in spe- 
cialized technique to make economies 
(possible with dry-boxes). 


Dr. Garden: 


One explanation may be that majority 
of R/A work is at production centers 
(Oak Ridge, Hanford, Los Alamos) «& 
not primarily in isotope research & ap- 
plication. We work in successive stages 
from box to box from high to low levels 
of R/A—s have found boxes applicable 
to practically any kind of work. 


Mark W. Westgate: 
Natl Paint, Varnish 
& Lacquer Association 


Possibility of some method of altering 
half-life of R/A contaminants to in- 
crease safety in handling? 


Dr. Garden: 


Can be done now by additional bom- 
bardment in a pile or cyclotron but im- 
practical because of quantities. 


William H. Scheick: 
BRAB 


Is dry box a revolutionary idea or is 
there use for both box & more elaborately 
equipped labs? 
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Dr. Garden: 

Boxes not exactly revolutionary but 
they have reduced necessity for large — 
volumes of air previously specified. 
Hoods are also needed & are being 
greatly improved—for ordinary work. 


A. D. Mackintosh: 
AIA Committee (ORNL) 

Dry box & off-gas techniques really 
amount to same thing—both using low 
volumes of air. Economics should decide. 


Dr. Garden: 

Boxes are individual units, each with 
own blower & filter & can be wheeled in 
& out of lab, prepared elsewhere. Per- 
mits about 300% utilization of labs 
based on our original plans. Also elimi- 
nates expensive laundry business—no ac- 
tive shoe-covers or coats. Off-gas system, 
altho it may use only a 3” stainless 
steel line, will make it hot if you have 
say 200 boxes in work. It is a problem 
unless you have it stopped right at the 
box. 


W.G. Stockdale: 
ORNL 


Glove-box air efduent 5 to 10 cfm? 


Dr. Garden: 


5 cfm sufficient for normal chemical 
processing. 10 cfm top for evaporating 
a liter or two of acid. 15 cfm perhaps 
where heat is generated. Boxes are not 
necessarily air tight. Air enters thru 
glass wool filters across back «& slight 
negative pressure is sufficient. 


W. G. Stockdale: 


Is any activity discharged to atmos- 
phere after the filter? 


Dr. Garden: 


No activity that we can detect with 
standard monitoring instruments-—cer- 
tainly below tolerance. 

I explain to our chemists that probably 
90% of precautions may be unnecessary 
but it is like life boats on a ship. You 
don’t want to leave them home until 
you put them on at time you think you 
are going to have trouble. A number of 
recent spills in several places have cost 
thousands of dollars for decontamination. 
Also technical contamination may ruin 
expensive research. 


Dr. Hull: 


Argonne 


Question of whether we all use hoods 
or boxes will not be settled tonight. A 
lot of people will have wide variety of 
operations to carry out in hoods. Berkeley 
is indeed fortunate to have high degree 
of planning of its experiments which 
glove box technique requires. 
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SURFACES & FINISHES FOR RADIOACTIVE LABORATORIES 


AIA-AEC-BRAB Research Correlation Conference on 


Laboratory Design for Handling Radioactive Materials, 27-28 November 1951. 
Abstract of address by James G. Terrill* (4th of 5 papers) 


HIS PAPER describes, for prac- 
ticing architects: 
e@ need for special surfaces & finishes 


e@ systematic scientific efforts to solve 
problems 

e current practice: flooring 

walls 

partitions 

bench tops 

hoods & sinks 
NEED 


health safety: 


Very small amounts of radioisotopes 
can be significant health or contamina- 
tion hazards. Max permissible amounts 
of some isotopes allowable in body are 
on order of micrograms. (1 microgram 
is approx weight of solids normally con- 
tained in one drop of distilled water ) 


background radiation: 


Lab usefulness of isotopes depends on 
radiations detected with sensitive instru- 
ments which permit researcher to follow 
path of isotopes (tracers) thru minute 
& complex chemical & biological changes. 
Any other unshielded radiation existing 
in lab, such as contamination of ap- 
paratus, contributes to “background” & 
will affect instrument readings. Conse- 
quently it must be kept at a min if de- 
tection techniques are to be successful. 
If it increases & cannot be reduced thru 
decontamination, portions of lab may 
have to be abandoned for radiochemical 
work. 


lab economics: 

Design, construction, materials & cer- 
tain precautions required for radioisotope 
labs are expensive. Following figures are 
based on AEC installations & are not 
directly applicable to off-commission sites 
but indicate great opportunities for econ- 
omy thru study: 

e health physics services $204/person/yr 
e fire protection $ 88 
e@ non-radiological safety §$ 17 

These figures are from Oak Ridge Na- 
tional Laboratory & are based on a staft 
of 2000. Health physics cost can be 
lowered or raised by addition of better 
or worse surface coatings. 


* Reate Chief, Radiological Health Branch 
Division of Engineering Resources US Public 
Health Services, FSA, Washington, DC 
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In general, architects in this field will 
be concerned with design of small radio- 
isotope labs using materials distributed 
by AEC of which there are now about 
100 varieties. Short-lived Iodine-131 «& 
Phosphorus-32 account for 66% of ship- 
ments. Carbon-14, Sodium-24, Sulphur- 
35 & Gold-198 make up most of balance. 
Shipments to typical lab average 50-60 
millicuries/month. AEC is now em- 
phasizing possible uses of fission products 
& labs will have to be designed for them 
as well as for‘ordinary isotopes. 

‘There are 4 normal requirements for 
building materials: 

e resist forces applied 

e withstand climatic attack 

e suitable for fabrication with available 
labor & equipment 

e@ appearance factor 

to these, nucleonics architecture adds: 

e min susceptibility to contamination 

e decontaminability or easy replacement 

e resistance to corrosion 

e shielding from radioactivity 

(discussed in Paper No. 3, page 3) 


SYSTEMATIC METHODS OF 
STUDY 


ORNL surface material test program 
has used standard reagent & standard 
contamination & decontamination pro- 
cedure in developing following methods 
of evaluation: 


susceptibility tests: 

for contamination: measurement by 

“counter” of adsorption which occurs 

when small drop of radioactive solution 

is applied to a plaque, allowed to stand * 
for | hr with excess liquid removed by - 
a pipette, washed « dried. Results were 

measured in terms of ratio between ac- 

tivity adsorbed & activity applied. 

for decontamination: measurement of 

total amount of contamination remaining 

at end of second decontamination step 

after a drop of radioactive solution was 

dried on a surface under controlled con- 

ditions & then removed, first by reagent 

alone & then by scrubbing. Decontamina- 

tion index is logarithm of ratio of activity 

on surface before cleaning to that after 

cleaning. 


corrosion tests: 


to evaluate, effects of reagents & deter- 
gents on various surface materials. 
ORNL uses week-long immersion in 
solutions of 

nitric acid 

hydrochloric acid 

sulphuric acid 

sodium hydroxide 

typical organic solvent 


criteria for lab design: 


e decontaminability of an area like a 
hood (small drops of solution, dried) 
(use decontamination index ) 


Characteristics of Radioisotopes 


Beta radiation 


Gamma radiation 


Maximum 


lialf 


Completely stopped by 


Half- 


value 


Danger range* 
r/mc/hr for 1 mc 


energy, 


Isotope life Mev 


Water, mm Pyrex, mm Air, cm 


layer, 


Energy, at — 
i cm Pb 


Mev 1 cm 


“cs 5100 yr 0.15 0.2 0.1 


16 None 


uNa* = 14.8 hr Wee 6.4 2.8 


19.1 


»P? 14.3 days ey, 8.0 BS 


None 


169° 0.17 0.2 


87 days 


_ None 


0.8 


0.31 


27Co® 5.3 yr 


heat 13.6 
ss 


531'5! 0.60 2.0 1.0 


8 days 


160 0.080 
0.367 


2365 


* The danger range is the distance at which the dosage rate is 6.25 mr/hr (or 0.3 r/week for 48 hr weekly 


exposure). 


basic characteristics of several more common isotopes selected from the 100-odd varieties 
distributed by AEC for private use. Note wide range of half-lives from Carbon-14 at 


5100 years to Sodium-24 at 14.8 hours. 
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SURFACES & FINISHES - Terrill (continued) 
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Corrosion, Decontamination, and Susceptibility Data 


e how much radiation will remain after 
a major accident or spill 
(use spill index—another ratio) 

e resistance to corrosion from acids or 
alkalis 
(use corrosion index) 


For detailed tentative data on these 

three characteristics of a range of mate- 
rials see recerence (8). Material selec- 
tion should be based on data from manu- 
facturer evaluated with help of such 
tables in terms of corrosion, spill & de- 
contamination indices. 
* Other ORNL tests have bcen made 
on fission products with somewhat dif- 
ferent nomenclature but again based 
upen susceptibility, decontamination & 
corrosion. 

Standards have been established for 
labs using a certain range of activity 
which indicate proper order of spill «x 
decontamination indices. For instance, in 
a lab with activity range from | micro- 
curie to 1 millicurie satisfactory index 
ranges are as follows: 

spill index 5-6 

decontamination index 3-4 


CURRENT PRACTICE 


Surface properties are only a guide to 
material selection. Structural character, 
installation details, etc, must also be con- 
sidered. One school prefers to use cheap 
materials—like strippable coatings—x 
discard them early & replace. The other 
favors use of impervious surfaces which 
can be cleaned, decontaminated & re-used 
many times. Specific tests of selected ma- 
terials are desirable—particularly with 
higher activity levels such as are implied 
by recent emphasis on fission products. 
Notes which follow are based on use 
of lower range of isotopes. 


FLOORING CRITERIA: 


cost maintenance 
availability cleanliness 

ease ofinstallation effect of machinery 
service chemistry 


special requirements for R/A service 

Special installation techniques, such as 
aluminum foil membranes, must be fairly 
conventional & use existing equipment if 
available contractors are expected to do 


job at reasonable cost. 
linoleum 


asphalt tile 

vinyl sheeting 

ceramic tile 

rubber sheet 
have been satisfactory in some jobs. 

Experience has been less satisfactory 
with 

continuous floorings 

trowelled-on mixes 


PAGE 10 MAY, 19152 


2 Corrosion Gross Spill % adsorbed 
Material and manufacturer rating Isotope average index in 1 hr Dek; 
Asphalt-tile|flooringa) .ii.tae eer acter 1 pe 2 V7 SP 2.4 
Armstrong Cork Co. Bate 19 14.2 Zao 
[as WES) 16.5 2.8 
White glossienamelie se tia caus ee AS ee 4 4.0 0.05 Dad. 
Pratt & Lambert, Inc. Baie 4.2 0.04 2.8 
[334 23 0.06 Aesek 
Pruicoats (piiciy) haem ace sen eerie eetier eects S Re 5 Sel 0.02 34 
Prufcoat Laboratories, Inc. Ba! Sia 0.03 3.6 
joa 4.0 0.004 1.6 
Vinylipaint(white)icen.2 seen teste ee 3) ps2 4 ral 0.02 3.4 
The Glidden Company Baio +.0 0.03 25 
ys 3.8 0.01 1.8 
Plastic coating 541 (green)............ ASE Re 6 he 0.01 Sez 
Corrosite Corp. Bal¥® 6.8 0.01 4.8 
jist 2.8 0.006 ies) 
Shelltenameln(balked)\ion wane ee eee AS ps if Ho) 0.008 4.9 
E. I. du Pont de Nemours & Co., Inc. Bat oral 0.004 6.7 
1 4.0 0.01 2.0 
PEK BlASS en Rte Atemnea aera pee 6 529 0.02 4.2 
Bal 4.8 0.2 4.1 
pes 6.4 0.04 5.0 
TGA ies eercsri Yuet Mea cece ati cit cap me pe 3 DES) 80.0 4.8 
Bae 329) AAD 4.2 
jen 3.6 3.0 4.1 
Unpolished stainless steel type No. 316.. jee 25 0.8 2a 
Ba'® 4.0 0.8 Eins) 
: West 6.1 0.06 4.9 
Plyiwoods (conta iout on sein Shs ni ee RE pe 48.0 
Bal? 82.0 
ee 41.0 
UA humm inal sweet see ia ae ee pee Les O25 
Bal? 0.04 
eS 0.05 
Stracturalisteclic tekst Brees snc lebe 76.6 
Ba 9.3 
ps ae | 
PHitansites.. “awe hauttn eee keene See ee p2 95.0 
Bal 98.0 
ys 9.7 


typical of data recorded (in greater detail) in AEC publications. Corrosion rating of 
“S” indicates material resists corrosion from acid & alkalis. The higher the spill & 
decontamination (DI) index the better the material. 


mineral aggregates plus binders & 
densifiers 

which may be justified when great load 

resistance is primary & porosity & re- 


placement are of minor importance. 


semi-continuous flooring: 
linoleum: 


e cost in place of heavy-duty linoleum 
is less than comparable vinyl or rub- 
ber sheeting 

e relatively poor resistance to many 

chemicals & damp conditions of on- 

grade concrete 

considerable maintenance & waxing 

preferably installed with waterproof 

cement 

e satisfactory where dilute solutions of 
corrosive chemicals will be used. 


vinyl sheeting: 

© very satisfactory above grade 

e generally resistant to lab reagents 

e relatively easy to decontaminate 

e does not require wax—no tendency to 
track contaminated wax from lab to 
other spaces 

e shrinkage with age—reportedly being 
improved by research 

rubber sheeting: 


¢ in general satisfactory above grade 
coated asphalt felt & paper: 
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e relatively low cost 

e thin & readily dented 

e not recommended 
Main disadvantage of semi-continuous 

flooring materials is deterioration when 

in contact with damp at or below grade 
on concrete. 

tile flooring: 

e may be same materials as semi-con- 
tinuous: vinyl, rubber, linoleum or 
ceramic & asphalt 

e easily replaced : 

e great number of cracks objectionable 
in R/A labs—minimized to some ex- 
tent by proper selection & installation 
of tile & use of adhesive which cold- 
flows under traffic 

e on-grade installations best made with 
%” or 3/16” greaseproof asphalt 

tile with heavy bedding of regular 

tile cement. 


WALLS & PARTITIONS 


Cleaning or moving plaster or tile 
walls creates dust, particularly unde- 
sirable in presence of R/A. Conse- 
quently, air-dried coatings on concrete, 
wood or metal & prefinished partitions 
are preferred. 

Protective coatings prevent adsorption 
& corrosion & are generally applied as 
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AVERAGE SUSCEPTIBILITY TO CONTAMINATION WITH P32, 1181, ga 140 


0.1 1.0 


10 


0.01 0.1 1.0 


PERCENT ADSORBED 


note high susceptibility of floorings, concrete Transite & structural steel to fisson 


products contamination 


Photo Services & Research Section FSA-PHS 
“removing strippable plastic spray finish from sidewall of hood—National Institute of 
Health, Bethesda, Maryland 


10 


100 


100 
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SURFACES & FINISHES - Terrill (continued) 


100 - 200 uc in dilute acid 
drv | hour - pipette excess 
wash 5 times 


Asohalt Tile Flooring 
Vinyl Flooring 

Koroseal Tile Flooring 
Flooring Sample # 386D 
Concrete (Special) Flocr (Sample) 
Amercoat # 31 

Prufcoat 

Corrosite Coating (Gray) 
Vinyl Paint (Glidden) 
White Gloss Enamel 
Shell Enamel - Baked 
Transite 

Structural Steel 

Pyrex Glass 

Polished Stainless Steel 
Polythene 


Brevon Strippable Cvat 


Lucite 
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follows: 
© seal-coat 
to penetrate & fill pores in wood or 
concrete 
© permanent under-surface coat 
homogenous & low in susceptibility to 
R/A isotopes being used 
© surface coat 

resistant to corrosion 

low susceptibility 

easy to decontaminate 

Typical wall might be concrete block 
covered by: 

2 coats Prufcoat, Amercoat, or equal 

1 coat stripper base 

1 coat sprayed strippable surface in 

areas where contamination from 
spill or explosion is considered 
possible. 

Wood or cinder block may also be 
covered with non-porous air-dried coat- 
ings (vinyl or special enamel base— 
ordinary paint is too porous). 

Properly coated metal partitions may 
be sealed at joints with strips of poly- 
ethylene & covered with strippable paint 
where necessary. Baked enamel on steel 
is easy to decontaminate. Masonite, ply- 
wood & sheet metal may be treated same 
way. Strippable paints require special 
undercoats. Adhesive tapes with poly- 
ethvlene & vinyl bases are available up 
to 20” wide & may be used to cover 
cracks, hoods « other special areas for 
short periods. 


BENCH TOPS 


Stainless steel, although it will always 
be useful in labs, is no longer considered 
essential for R/A lab bench tops. Ma- 
terials below are among those being 
used &/or considered: 
© Alberene stone protected with non- 
porous surface 
Teflon (plastic) 
porcelainized metal 
polyethylene sheet 
vinyl resin coating 


HOODS 


Must be resistant to heat & chemical 
action. May be stainless steel or less 
expensive stainless steel laminated with 
plywood, or Transite or Masonite, cov- 
ered with proper air-dried or prefinished 
coatings. 

Stainless steel trays are often used for 
working surfaces within hoods. 

SINKS 

Stainless steel is still preferred mate- 
rial. It can be fabricated without sharp 
corners which greatly facilitates clean- 
ing. Some preliminary tests at ORNL 
indicate possible practicality of poly- 
ethylene sinks. 
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SUSCEPTIBILITY TO FISSION PRODUCT CONTAMINATION 


3-Year Fission Products Applied at 1.53 x 10° /m - 


100 

90 om) ra 
os FS 
pace: 

80 mee a 
16 bu 
(aa) oO 

70 io} 3 
a) 3 
q 
S) 


60 


50 


Rubber Tile 
Sanitile 


40 


PERCENT ADSORBED 


30 


20 


10 


a 
& 
ui 
fe) 
° 
4 
fay 
re 
A 
> 
0 | 


uw wt 
Ww 
Lab. Furniture x - 127 
Lab. Furniture x - 119 


Prufcoat 


Corosite - 22 


Nukemite - 40 (Vinyl base) 
Amercoat - 33 


VZZZZZZZ 


WZ, 
Wl 


NN 


Prefabricated 


Air Dried Coatings 


Interior Panels 


Dried - Flushed with Water 


Polished Stainless Steel 


Alberene Stone Coated with VMCH(vinyl resin) 


VAM LLLLLLLLLLLLLLLLLLLLLLLL LLL a rene Stone 


Bench Tops 


chart of ORNL tests of typical building finish materials for susceptibility to fission product 
contamination. Note relatively high contaminability of Alberene & stainless steel benchtops 


The architect can facilitate his work 
& improve his design by obtaining as 
much information as possible from his 
client on chemistry, concentrations & 
physical forms of materials lab is to 
handle. He should learn also whether 
techniques will present risk of spillage 
of concentrated or dilute acids, alkalis or 
organic solvents & which are most likely 
to predominate. If such information can 
be learned in advance it will aid in selec- 
tion of proper surface coatings. 

Architect should also try to learn types 
of R/A materials, chemical forms, levels 
of activity to be handled. If these data 
cannot be obtained, lab must be designed 
as an average R/A lab. 

A periodical Buyers’ Guide, which 
lists most manufacturers in this field of 
surface protection, is published by 
Nucleonics magazine (9). 


STATEMENTS BY PANEL MEM- 
BERS 


Moderator: Bernis E. Brazier, AIA, 


member of Committee on Architecture & 


Nuclear Science, partner in firm of 
Ashton, Evans & Brazier, Architects 
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SURFACES FOR RADIOCHEMICAL 
LABORATORIES 


C. D. Watson, Development Engineer, 
Technical Division, Oak Ridge Nat- 
ional Laboratory, AEC. 


Complete decontamination, removal of 
all active atoms from a contaminated 
surface, can be accomplished only by 
removing monolayer of surface. 


organic finishes: 


decontamination can be approached by 
washing with suitable reagents but com- 
plete decontamination cannot be ob- 
tained. There is no cure-all surface 
treatment for R/C facilities, no paint or 
plastic or inorganic material for lining 
cells, boxes or hoods, which can be com- 
pletely decontaminated by simple wash- 
ing procedure. Organic coatings offer 
a means of partial decontamination & 
allow use of less expensive materials. 
Alpha radiation spills may be shielded 
by painting over but R/A remains when 
paint wears off. 


BULLETIN OF THE 


AMERICAN 


stainless steel: 


available, used & considered essential in 
early days of AE program. Surface of 
stainless steel must be rigorously at- 
tacked to decontaminate. Until very re- 
cently, resulting corrosion & pits in steel 
increased surface area manifold & subse- 
quent decontamination was made almost 
impossible. (note later comments) Mir- 
ror-finish stainless is no better because 
it is removed by first decontamination. 
Accordingly, rolled finishes No. 2, No. 
2-B, No. 4-B, etc, are just as good as 
mirror finishes so far as fission product 
removal is concerned. 


other materials: 


plastics & organic coatings on Alberene 
stone, T'ransite, or solid plastics are now 
in favor at ORNL. Trend is to use these 
less expensive materials & strippable sur- 
face or to discard whole unit when it 
becomes too “hot.” 


vertical & horizontal surfaces: 


requirements less drastic for vertical sur- 
faces. Permanent maintenance coating 
as first coat, plus strippable finish, is 
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SURFACES & FINISHES - Panel continued) 


typical of better than usual laboratory designed a few -years ago. Note hood with door 
raised. Newer hoods have splayed jambs & sills. Note also stainless steel bench & table tops 


satisfactory. Horizontal surfaces must 
be more resistant & stainless steel is 
recommended, in spite of its drawbacks, 
for bench tops & floors of hoods. This is 
in conflict with earlier statements about 
stainless steel & is due to recent discovery 
of a new (classified) reagent which will 
decontaminate stainless steel without un- 
due pitting & corrosion. 
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concrete: 

very troublesome when penetrated by 
aqueous R/A solutions. Can be mini- 
mized by good maintenance of a floor 
covering & judicious use of paint & cheap 
asphalt tiles. Physical removal, blotting, 
etc, is far better immediate treatment 
than dousing with acid to neutralize a 
spill since acid will carry R/A down 
into materials. 
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vinyl]: 


decontamination only by abrasion. Satis- 
factory if activity level is not too high 
& one has means of such treatment. 


R/A damage to organic surfaces: 


almost all organic paints break down at 
R/A level of 10% Roentgens in air. 
Vinyl chloride paints bleed halogen acid 
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in form of hydrochloric acid. On steel 
or aluminum this corrodes metal & paint 
peels off. Most other types of paint 
blister or check badly under these condi- 
tions. One type of resin is fairly good to 
10° R gamma. Teflon reacts with forma- 
tion of fluorine & hydrofluoric acid. 


commercial coatings: 


better to use good commercially avail- 
able materials (& they exist) than to con- 
coct special preparations which are 
usually more expensive. If in doubt about 
an application (we have been able to 
test only a small fraction of available 
materials) it is recommended that it be 
competently tested for its specific use. 


CONTAMINATION TOLERANCE & 
HEALTH HAZARDS OF SURFACES 
& FINISHES 


T. H. J. Burnett, Health Physics 
Department, Oak Ridge National 
Laboratory, AEC 


Health physics, or radiation protec- 
tion, deals directly with lab operation 
but is seriously concerned with lab de- 
sign. It should be simple & easy for lab 
personnel to be safe. 


two reasons for decontamination: 


e health safety 
@ accuracy (‘‘technical contamination” ) 


health safety: 
hazards of R/A should be accepted & 


protected against as are industriai naz- 
ards of high temperature, high pressure, 
high voltage & sharp cutting tools. Care- 
ful studies of R/A effects have led to so- 
called tolerance values, better called 
max permissible exposure limits since a 
reasonable minimum should be tolerated. 

In lab operations it is general practice 
to work not at tolerance values but at 
small fraction thereof, permitting occa- 
sional emergency spills, accidents & brief 
higher level-exposures. Av exposure over 
long period of time is true estimate of 
potential hazard. Continuous exposure 
leads to total amount of R/A fixed in 
body (a body burden—which gives a 
“tolerance insult’). Tolerance therefore 
implies safety factor. Radiation damage 
may be greater in case of women & 
young persons—resulting in especial con- 
cern in school design. 

Consider time & distance along with 
shielding as radiation protection. Air con- 
ditioning has effect on working time since 
it may permit more work accomplished 
in given time because of greater com- 
fort. Protection by distance design may 


-be more expensive than shielding. 
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accuracy of lab work: 


technical contamination—radiation 
which interferes with lab measurements 
—is quite distinct in its requirements 
from health safcty contamination. Its im- 
portance is related to accuracy require- 
ments of research program, If error is 
less than probable research error & less 
than health hazard we can tolerate certain 
amount of contamination on lab surfaces 
& more or less normal surfaces can be 
used for R/A labs in schools, research 
institutions & in industry. 

Special research programs will have 
higher standards of accuracy set by client 
& problems involved. Often a small part 
of lab can be set aside for such special 
use or contamination may be controlled 
by more meticulous operating procedures. 


lab design notes: 


clothing change rooms telong on peri- 
meter of buildings for high level opera- 
tions. Plans should be checked by health 
physicist before they are crystallized. 

Provide space for contamination con- 
trol & detection instruments such as 
hand-&-foot counter, personnel monitor- 
ing, film badges & pocket meters & such 
records as must be kept for legal pur- 
poses. Proof of proper & reasonable care 
for health of employees affects insur- 
ance rates, avoids hazard pay & may 
be required for legal evidence. Special 
training for supervisors may save money 
which might be spent on additional con- 
trol factors. 

Use of desks in labs is controversial. 
Some believe scientist will be more care- 
ful if he is “living” with R/A, others 
that he will become careless. At least 
they provide a place for notebooks that 
otherwise might be put down on con- 
taminated surfaces. 

Dry boxes & dry box techniques, be- 
sides being most useful for certain opera- 
tions do a great deal to train people to 
be careful & to use a contamination 
barrier of some sort. 


NEW CONTINUOUS FLOOR 
COVERING 


A. G. Janssen, Development Engineer 
Minnesota Mining & Manufacturing 
Company 


Sprayable rubber-asphalt mastic floor 
covering, in use & under test for past 
year above grade at an AEC installa- 
tion, promises a solution for flooring 
problem. Original coating is %4” thick, 
sprayed on bare concrete or concrete 
primed with vinyl-base paint, is com- 
pacted by traffic to approx 1” thick «x 


becomes very dense, tough, abrasion- 
resistant flooring. In event of R/A spill, 
coating can be stripped & replaced. 


Material is black in color, relatively 
easy to inctall, even with unskilled labor, 
& has proved successful on stair landings, 
in front of instrument panels, in front 
of openings in reactors, on catwalks, 
in corridors & in other areas where non- 
skid floor is needed. It is not recom- 
mended for use below grade. 


DEVELOPMENT OF SURFACES & 
FINISHES FOR RADIOACTIVE 
LABORATORIES 


O. M. Bizzell, Radiochemist, Isotope 
Division Oak Ridge National 
Laboratory, AEC 


Surfaces & finishes are first line of de- 
fense against R/A contamination. In 
early days R/A contamination seemed 
mysterious. You might have a surface 
scrubbed spotless & still register highly 
contaminated when measured with a 
Geiger counter. Some early procedures 
of decontamination were almost fantas- 
tic cook-book types of recipes, tailor- 
made for the scientist. Others specified 
polished stainless steel for all surfaces 
likely to become contaminated. This pro- 
vided very fine surface initially but at 
terrifically high cost. You cannot expect 
a hospital or university isotope lab, oper- 
ating on a shoestring budget, to buy a 
lot of stainless steel. We have a lot of 
people in the business & some have less 
than $2500 in their program. These are 
the people that give us most research 
answers per dollar expended & certainly 
we are not going to go to them & say 
“Look, because you haven’t got a lot of 
chromium-plated facilities you have to 
get out of business.” 


We had to find less expensive methods. 
The Isotopes Division at ORNL ap- 
proached problem of surface decontami- 
nation as a scientific investigation. Re- 
sults have been widely published & were 
reviewed by Mr. Terrill this morning. 


criteria for decontaminable surfaces: 


® smooth & non-porous 

e min of adsorption area & penetration 

® non-ionic (min chemical exchange 
at surface—if there are polar points 
or valences available on surface they 
react with R/A ions which are then 
extremely difficult to remove) 

¢ resistant to corrosion by acids, alkalis, 
organic solvents 

e resistant to heat 

e resistant to radiation damage 
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‘(particularly if for AEC use with 
higher levels of R/A) 


two methods of specifying materials: 


® use expensive materials, comparatively 
easy to decontaminate, which will 
last for a number of years 

e use expendable materials as first line 
of defense. 
Latter method includes use of such 

materials as: 


floors: linoleum or asphalt tile 


walls & ceilings: strippable paints 
sheet plastic 
good grade 
paint 
hoods: strippable paints 
bench tops: blotter paper 
diaper paper 
movable trays 


enamel 


Expendability & ease of removal will 
assist safety program & speed up opera- 
tions. Training of personnel & creation 
of proper attitude toward this work 
offers greatest source of safety. 


DISCUSSION 


comments & questions from floor of con- 
ference directed to various members of 
panel as well as intra-panel questions 


Herbert M. Parker: 
(GE, Richland, Wash) 


‘Suspect that some high cost figures 
quoted are ior very hot AEC operations 
& would not hold for av lab. Profitable 
to compare cost of moderate level AEC 
operations with other hazardous ‘instal- 
lations, chemical «& bacteriological for 
example. 

Question hit & miss characterization 
of early work on decontamination—not 
quite that bad altho there were certain 
complications in early days of determin- 
ing how to remove plutonium from a 
surface before plutonium had been men- 
tioned ! 


O. M. Bizzell: 
ORNL 


We did get many good leads from 
early work, of course, but there were a 
lot of ‘‘recipes”” & many more came to us 
by private communication. We had to 
apply some degree of scientific method & 
pin down variables. 

I should like to call attention to photo- 
eraphs of model radio-isotope labs in 
the lobby. These are suitable for hos- 
pitals, etc, for handling up to 50 milli- 
curies. Cost of equipment ranges from 
about $3,000 up to $80,000 for a stu- 
dent-training lab, patterned after one 


at ORINS. 
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SURFACES & FINISHES - Panel & Discussions (concluded) 


Bernis E. Brazier: 


AIA Committee 


I can give you information on two of 
our jobs which will help to indicate costs 
in this field: 

e cancer research lab 
building 

oe R/A material investiga- 
tion for medical sci- 
ence 


T. A.J. Burnett: 
ORNL 


Accounting procedure used is im- 
portant in any comparison of costs. For 
instance, one system may charge ex- 
pendable clothing or cost of laundering 
contaminated clothing entirely differently 
from another. 


John W. Dunham: 
US Public Buildings Service 


Degree of R/A destructive to organic 
surfaces ? 


$17.25 psf 


$30.00 psf 


Watson & Burnett: 
ORNL 

Gamma radiation at 
roentgens per unit area. 


level of 108 


S. E. Eaton: 
A.D. Little Company 
Desirability of keeping contaminated 


waste to minimum suggests using mate- 
rials with minimum ash content. “Die 
stock,” a very dense, semi-combustible 
material for bench tops, has very low 
ash content. 

Polysulfide-base self-forming rubber, 
flexible crack sealer seems to be work- 
ing satisfactorily. 

Doubt that other flooring materials 
are less easily contaminated or more 
easily decontaminated than vinyls. 


GD: Watson: 
ORNL 


Agree. Polyethylene is good for acid 
solutions. Cracks between sheets can be 
welded together. (99% removal of con- 
tamination) All floor tiles are poor, 
asphalt is just a lot cheaper than vinyl 


(40¢ vs 90¢ psf). 


S. E. Eaton: 
A. L. Little Company 

Cost of waxing floors should be in- 
cluded when wax is used. 
Nolan D. Mitchell: 
Nat'l Bureau of Stds 

What surface finish can be used on 
masonry partition blocks? 


C.D. Watson: 
ORNS 

Permanent maintenance coating (3 
coats) oversprayed with strip coating. 
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O. M. Bizzell: 
ORNL 


Believe it leads to false sense of se- 
curity to put lead in walls of a radio- 
isotope room. Suitable for storage areas 
with remote handling devices but in other 
spaces it is worker himself you are try- 
ing to protect, not man who might be 
walking down hall outside. 


Mark W. Westgate: 
Natl Paint, Varnish 
& Lacquer Association 


Will use of silicones improve spill 
index on a surface by decreasing its wet- 
ability ? 

Can strippable coatings be placed as 
shield over alpha & beta radiation con- 
taminated areas? 


O. M. Bizzell: 
ORNL 


Yes, silicones help considerably but ones 
we used did not stand up too well against 
routine lab reagents, acids & particularly 
organic solvents. We are working on 
improved silicones now. 

We have attempted ‘sandwich’ 
shields on contaminated walls but sol- 
vent in strip coating caused trouble & 
air blast from spraygun blew R/A all 
over the place. 


Lathrop Douglass, ATA 
INDAC 


Advantages & disadvantages of hung 
ceilings ? 


C.D. Watson: 
ORNL 


They provide enclosure for lights, 
ducts, etc, & avoid dust collection. We 
have had little trouble with them at 
ORNL. Our ceilings are perforated for 
air supply. I should warn you how- 
ever against use of sidewalk grating type 
decks on multiple levels. A spill up high 
contaminates the whole works badly by 
additional scattering on each level. 


H. L. Bowman: 
DuPont, Wilmington 


Question of undercoating & waxing 
asphalt tile—decontamination problem. 


C. D. Watson: 
ORNL 


Both wax & undercoat offer some ad- 
vantages but decontamination requires 
dissolving wax with a detergent & it 
seeps into tile. Undercoat of kraft paper 
with aluminum foil on both sides has 
bcen most useful. 
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WASTE DISPOSAL 


AIA-AEC-BRAB Research Correlation Conference on 
Laboratory Design for Handling Radioactive Materials, 26-27 November 1951 
Abstract of Address by Dr. Edgar C. Pitzer* (5th of 5 papers) with statements by panel where noted: 


- Dr. Rolf Eliassen, ASCE, Moderator 


Department of Sanitary Engineering 
Massachusetts Institute of Technology 


Dr. Robert H. Simon 
Knolls Atomic Power Laboratory 
Schenectady, NY 


Dr. J. A. Ayres, 
General Electric Company 
Now at Hanford, Richland 


Paul Schauer, Chemical Engineer 
Monsanto Chemical Company 
Mound Laboratory 


Oliver R. Placak, 
Senior Sanitary Engineer 
Public Health Service, ORNL 


W. A. Rodger, Chemical Engineer 
Argonne National Laboratory 
Chicago 


Bernard Manowitz 
Brookhaven National Laboratory 
Long Island, NY 


Charles S. Haines, AIA 
Voorhees, Walker, Foley & Smith, 
Architects 


Dr. George S. Manov 
Isotope Division, ORNL 


UTHOR OF THIS paper is a spe- 
cialist in analysis & catalysis. In 
discussing best way to get rid of waste 
for protection of general public, he sets 
forth following topics: 


e amount of R/A in our normal en- 
vironment 

e history of activities at Knolls Atomic 
Power Laboratory 

e hypothetical experiments that might 
be done in installations architects may 
be called upon to build 


AMOUNT OF R/A IN OUR NORMAL 
ENVIRONMENT 
three principal sources of R/A 


e cosmic rays 
e radon in atmosphere 
e R/A elements in soil, vegetation, etc. 


* Knolls Atomic Laboratory AEC 
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effect of geography & altitude on 
cosmic radiation: 


e mountainous region: high level cosmic 
radiation. Inhabitant may receive 
2mr/day 
Dry air radon content is small. Source 
of radon is radium distributed in 
minute amounts in all kinds of rocks. 
A typical granite has average con- 
centration of 40 x 10-4?/cu in 

e ocean bottoms: more active 
granite by factor of perhaps 50 

e mineral springs: incrustations quite 
R/A. Saratoga Springs, 1 cubic inch 
provides R/A corresponding to about 
50,000 disintegrations/min/gram 

e normal ground waters: R/A quite 
low & sea water even less active 

e drinking water: concentration of 
radium about 80 disintegrations/min/ 
liter. Commercial hot springs much 
more R/A than supposed permissible 
level in potable waters 


than 


We are in a sea of low-level activity 
over which we have little control. Syn- 
thetic radio-elements in most tracer work 
are new to our experience. We cannot 
be negligent about other materials made 
by fission or exposure. 


Table 5.1—Radioactivity of Spring Waters 


Source Ra, lg/liter Activity, 


Equivalent to dis/min/liter 


Normal surface and 
ground waters 

Sea water 

Saratoga Springs, N. Y., 
Hathorn No. 1..... 

Yellowstone Park, Colo., 
Mammoth Hot Spring 

Japan 
Shimane 


0.36-3.910-” 
0.08 x 10-" 


142X10-” 284 
1440 10-" 2,880 
709 ,800X10-" 1,400,000 


0.7-7.8 
0.16 


| Table 5.4—Maximum Permissible Concentrations of 
Various Radioisotopes in Drinking Water 


Concentration Activity, 
Element pc/cc dis/min/liter 
Razor eerie emiees 410-8 80 
Pie Sen eee ante 1.5X10-* 3x108 
Pies esa chitonees 310-5 6x10 
Sian eae ee 6xX10-7 1.210 
Nader ene cere a 8x10-3 1.6X107 


6X 10° 
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BROAD POLICIES FOR DISPOSAL OF 
WASTE 


e dilute R/A with sufficient volume of 
water so amount of activity per unit 
volume is exceedingly small 


e concentrate R/A from liquid waste 
so most of water can be run into 
normal storm drains, leaving highly 
active material in concentrated form 
which might be buried or otherwise 
disposed of 
This procedure followed by Knolls 
Atomic Power Laboratory — since 
1947. Planned from beginning 
100% of retention of R/A if possible. 


Radioiodine may be discharged from 
an institution into main sewer provided 
that to each millicurie of radioiodine dis- 
charged, one gram of potassium iodide 
is added at time of disposal; that radio- 
iodine will be diluted to 10 microcuries / 
liter in sewerage outlet from institution 
into main sewer; that regular surveys 
of plumbing fixtures are made before 
repairing plumbing between disposal out- 
let & main sewer. 


Dr. W. V. Meyneord of British In- 
stitute of Radiology, pioneer in radio- 
isotopes, suggests that beta & gamma ac- 
tivities might be disposed of in alkaline 
flushes in amounts not to exceed 5 micro- 
curies/flush, or 50 microcuries/week in 
socalled dangerous group. 


In less dangerous group, as much as 
1/10 of a millicurie might be flushed 
according to these standards, or one 
millicurie total /week. 

Alpha activity should be distinctly 
lower than values quoted for beta «& 
gamma. 


Simon: 


Knolls 


Limits have to be set. You can’t say 
“no detectable” is nothing. You have to 
measure what you are throwing away. 
We do have a limit, but limits are so 
low that for example, our liquid effluent 
is potable! 


INSTITUTE OF ARCHITECTS 


Manowitz: 
Brookhaven 


variables in disposal systems: 


e prime variable is capacity of system 

@ next in importance is decontamina- 
tion factor involved 

e nature of material to be handled 


types of R/A 


low solid content with single activity: 
e use ion exchange 

mixed activity: 

e use evaporation 


decontamination factors in small 


systems with low volume: 


e direct storage method 

e® or evaporation 

® or simple retention system like ion- 
exchange pot may be all that is 
needed 


Schauer: 


Mound 


All labs have special design features 
& waste disposal requirements of radio- 
chemical labs are not greatly different 
from waste disposal in other processes. 


Manowitz: 
Brookhaven 


Important thing is not how much 
change you have to make in a laboratory, 
but how little change. 


Rodger: 


Argonne 


Waste disposal affects lab design thru 
need for segregation. At Argonne we use 
classification of wastes in the lab by the 
scientists to simplify treatment which is 
often made difficult by combined wastes. 
Great reduction in gallonage of water 
to be processed. 80% of our solid 
waste is combustible & is incinerated. 


Eliassen: 


MIT 


Los Alamos uses biological methods 
_of treatment of wastes, particularly that 
from laundries (3). 
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WASTE DISPOSAL - Pitzer (continued) 


DISPOSAL OF LIQUID WASTES 


At Knolls Atomic Power Laboratory 
R/A is carried down as low as possible 


before discharging any solution into 
open drains. “There are 3 competitive 
methods: 
precipitation in form of insoluble 
compound 


© ion-exchange; using same idea as in 
softening water 

@ evaporation; condensate might be sent 
to drains & liquid in bottom of still 
canned or otherwise stored until final 
disposal 


INSOLUBLE COMPOUNDS: 


very few substances approach real in- 
solubility & very often saturated solution 
of so-called insoluble substance has quite 
a few atoms of a given material in a 
concentration 


e calcium sulfate has a quite definite 
solubility, easily measured 

© barium sulfate less soluble, but by 
conductivity measurement can be 
measured very readily 

e radium sulfate \ess soluble than bar- 
ium sulfate 


It is necessary to neutralize most 
wastes, including ordinary sewage wastes 
before they are discharged to sewer, & a 
number of the elements of interest form 
relatively insoluble compounds, either 
hydroxides or basic salts in a neutral 
solution. 


LIQUID WASTE FROM 
LABORATORIES 


at Knolls a scientist can put anything 
into sink within reason since waste is 
collected. 


drains: 


there are stainless steel drains & traps on 
drains located in a service tunnel, so col- 
lection of activity isn’t in a place where 
it will affect work. Drains then run 
into header which goes into three 10,000- 
gal tanks which feed evaporator system. 
This evaporates 250,000 gal/month, 
which is 3 million gal/yr, of which about 
40% comes from lab, another 25% from 
laundry operations, 25% from pilot plant 


INSTITUTE OF ARCHITECTS 


operations & remainder from  miscel- 


laneous sources. 


Laboratory portion of this 3 million 
gal, amounts to approx 10,000 gal/lab 
worker/yr. 


chemical precipitation (Schauer-Mound 
Laboratory) : 


offers very nice way for decontamination 
of single R/A elements 


e drain lines outside building: 

do not run underground with fill dirt 
above—whether system is chemical 
precipitation, evaporation or ion-ex- 
change, etc. Either use trenches or 
run lines above ground, possibly with 
steam tracers or some other method 
of easy detection of a leak & its loca- 
tion. Use Duriron, stainless steel or 
even cast iron in preference to tile for 
short runs. 


e tankage: 
use conical-bottom tanks with pro- 
vision for draining bottoms. - 

e drainage lines within building: 
many drains of ordinary steel & cast 
iron have been installed in low risk 
areas. In high risk areas use Duriron 
or stainless steel 


Have tried to replace all steel lines with 
Duriron & stainless because steel will not 
stand up under acid conditions during 
decontamination. 


National Committee on Radiation 


Protection 


Subcommittee on Waste Disposal 
(Placak-ORNL): 


this is sponsored by National Bureau of 
Standards with aim of drawing up 
standards, procedures & recommendations 
for those off-commission labs which will 
be using R/A isotopes. It sees role of 
architect in waste disposal to be as fol- 
lows: 


e more careful consideration of plumb- 
ing situation 

e make sure there are no cross-connec- 
tions 

e no back-siphonage 

e easy access for monitoring & repair 

e sewer lines & plumbing lines must be 
of durable construction 

e allow no place for retention of mate- 
rial 
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WASTE DISPOSAL - Pitzer (concluded) & discussion 


lab waste disposal pots (Rodger- 


Argonne Laboratory) : 


provide at least 2, preferably 4 
locate for convenient use 
if large (3’ diam) & heavy locate to 
avoid blocking lab aisle & make ac- 
cessible to carrier equipment 

e provide low point in buildings with 
retention tanks 


architectural simplification of liquid 
waste disposal (Haines, AIA): 


make segregation in lab a simple process 
—clear-water drain can be small galv 
pipe. Lab drains usually separate in 
industrial labs, particularly those that 
require some kind of sewage disposal, be- 
cause hydrocarbons as well as acids kill 
bacteria needed in sewage disposal. 

Architectural problem of making these 
lines accessible without having them ex- 
posed for added maintenance, painting, 
etc. Plan service facilities so that drains 
are in out-of-way area of basement vet 
accessible for replacement. 


Too much high-priced material used 
in lab drainage systems. Expensive pro- 
cedure to use Duriron thru out. Dupli- 
cate operation much cheaper than entire 
Duriron system. 


ION-EXCHANGE 
factors governing ion-exchange: 


operation of ion-exchange resin very 
much like that of domestic water- 
softener. Materials are essentially 
cations like ferric aluminum 


Kellex program (Ayres-Hanford): 


trying to develop ion-exchange unit 
which can be sold in one package for a 
laboratory & can be either regenerated 
or disposed of & replaced by person or 
firm selling it. 


Stanford Research Unit (Ayres) : 


new methods of actually operating ion- 
exchange, such as moving-bed, counter- 
current technique, etc. 
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advantages: 


e exchanges inactive ions for active 
ones. If an active solution is poured 
thru efHuent, solution coming out is 
essentially inactive, or has reduced 
activity 

e column acts as retention basin—val- 
uable to hold R/A up for certain time 
to let short-lived R/A products decay 

e valuable in reducing amount of R/A 
in cases where ion-exchange is used 
as back-up for another method 

e very easy to detect break-thru or any 
leakage in activity 

e simplicity of operation. Units can be 
mechanized very easily to add as pack- 
aged products 


limitations: 


a new field « not enough data available 
about these units 


EVAPORATION 


ion-exchange work was suspended at 
Knolls due to favorable results obtained 
with evaporation. 


e ist lab experiment (1947) gave 500,- 
000-fold reduction in R/A with small 
still 

e full-scale plant after 1948 operating 
with volume reduction about 200:1 


Oak Ridge evaporator: 


One of most spectacular waste disposal 
systems. Ay decontamination factor about 


2500 


Knolls evaporator system (Simon) : 


does excellent job of decontamination & 
when of such design requires little main- 
tenance. Operation is expensive & instal- 
lation is just on borderline of needing 
shielding for evaporator bottoms which 


are quite R/A. 


HYPOTHETICAL EXPERIMENT 
(one of several) 


What shall we do with solution con- 
taining a lot of radioactive iron? 


e might be precipitated with calcium 
hydroxide & allowed to dry out & be 
stored as a solid 

e might be put thru ion-exchanger but 
a large volume of exchanger would 
be tied up. 


Best solution is to incorporate radio- 
iron from this experimental batch with 
day’s output of a by-product iron. As- 
suming that commercial potassium ferti- 
lizers are safe because activity of potas- 
sium is negligible, one might easily dilute 
iron in this other product & have no 
more activity. 
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DISCUSSION 


IV’. J. Linnenbom: 
Naval Research Lab 


Just because something is at level of 
natural background doesn’t mean it 1s 
going to be satisfactory. One has to use 
discretion in method of waste disposal by 
dilution. 


R. A. Miller: 
Pittsburgh Plate Glass Company 


In disposing of even low activity 
waste thru sewers into river, there is 
possibility of concentrations by sedimen- 
tation within river becoming serious 
factor to persons using river. 


Dr. H. M. Parker: 


AEC. 


Have to consider that other mechan- 
isms may take place: 


e what water treatment plants exist be- 
low your installation? 

e if water is used for irrigation you 
have different forms of concentration 
by transfer of activity to soil particles 
& again later to plant forms 

e migratory birds flying over river feed 
on plants growing by river which are 
in good class of concentrators 


Difficulties of disposal by dilution 
method is good hint that all small 
laboratories, which are not by sheer bulk 
of problems compelled to dilute, should 
very strongly aim toward contain & con- 
centrate. 


W. H. Scheick: 
BRAB 


Concept from function all the way 
thru to economics has been presented by 
every man who talked whether he was 
an architect, engineer, chemist, or other 
type of scientist engaged in this work. 
What you do from here on can be a pat- 
tern for other integrating work that 
must be done in the building industry. 


T. K. Fitz Patrick: 
AIA 


If the architect is to remain within 
the scope of this new broad social de- 
velopment then he must understand new 
developments in science & work with 
them. 
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POSAL (discussion concluded) & CONFERENCE SUMMARY 


DISPOSAL OF SOLID WASTES 


COMBUSTIBLE 


volume of contaminated solid wastes 
at Knolls is avout 50,000-lb of com- 
bustible material stored & collected in 
covered bins. Every effort is made to 
keep non-combustible material out of it 
such as glass, metal, etc. System has 
worked very well. Volume reduction of 
about 50 is obtained by controlled com- 
bustion. 

At Knolls Laboratory (Simon) most 
combustible waste comes from labs & is 
collected in garbage cans lined with 
waterproof paper liner. Cans _ labeled 
burnable & non-burnable, but still get 
some interchange of materials which have 
to be segregated. 

Garbage cans dumped with liner into 
4’ x 4’ x 4’ wooden boxes which are 
stored outdoors. Will probably switch 
over to Dempster Dumpster to eliminate 
unsightly boxes 


processing combustible wastes: 


incinerator gives decontamination factor 
of 5 x 108 expensive operation how- 
ever. An alternative was to set up small 
hand-operated paper baler. This has 
been quite successful but does not give 
volume reduction of incinerator. Final 
disposition is to store bales. Will send to 
remote site for permanent storage. 


NON-COMBUSTIBLE 


Berkeley practice (Ayres-Hanford) : 


solid R/A waste may be mixed with con- 
crete in event it is very hot. It can be 
thrown in ocean, or middle of valueless 
desert which is controlled now &. in 
future so no unauthorized personnel can 
come near it. 


Knolls situation (Simon): 


variety of materials get into non-com- 
bustible waste thru evaporator bottoms, 
contaminated equipment, ductwork, & 
ash from incinerator. Approx 6500 cf/yr 
of non-combustible solids. 


COST COMPARISON (Simon) 


at Knolls an incinerator would cost about 
$25,000/yr & would involve investment 
of from $50,000/yr up. Gain only 2925 
cf over total 

a baler cost $140 & may be run for about 


$3000/yr. 


SUMMARY OF 
CONFERENCE 


by Dr. George 8. Manov 
Isotope Division, ORNL 


E THINK OF TRACERS as at 

microcurie level . . . Let us define, 
arbitrarily, tracer levels up to say, a 
millicurie, low levels up to 100 or 500 
millicuries, high levels at a curie or so, 
& then very high levels at kilocurie 
quantities. 

I have seen four or five laboratories, in 
which, when filters were so clogged up as 
to be useless, activity was not more than 
2x, 3x or 4x background. These were 
isotope laboratories using about 500 
millicuries. 

When you get into kilocurie quanti- 
ties, the story is different. Then, if you 
are working with particulate matter, 
need for filters is quite apparent, but 
there is a difference between AEC labs 
& non-AEC labs. 


prospects of growth of laboratories: 


a man may start working with a micro- 
curie if he has some simple problem he 
wants to do like determining the breaker 
point in an automobile 

After he gets his feet on the ground 
he comes up into millicurie level, 5 milli- 
curies, 10 millicuries. A physics labora- 
tory, shall we say, studying beta spectra 
etc, will not get over 10 or 15 millicuries 
as top level of activity at one time, so it 
is pointless to design for kilocurie quan- 
tities. 

This applies also to chemistry labora- 
tories, animal psychology, etc. One ex- 
ception is the medical laboratory. ‘Chey 
may go up to ten times this size where 
they are handling as much as 2, 3 or 5 
curies/month, & so expansion is in that 
direction. 


typical situation in a university: 


fifteen separate laboratories scattered all 
over campus; then they need a new 
science building. Here the informed ar- 
chitect can step in & can possibly help 
design a good radioisotope unit for whole 
university. 


summary of design factors: 


e should have special hoods or dry boxes 

e provisions for hot services 

e shielding appropriate to level of activ- 
ity being used 

e special flooring 
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panel speakers’ areas of agreement: 


e separate counting area from hot area 

e separate office space from hot lab 
where you receive isotopes 

e get as much space as possible 

e use distance as shield 

e time of exposure: 0.30 roentgen/wk 
max permissible dose 


areas of doubt: 


e question about filters: 
I think you should put them in, ex- 
cept perhaps in lower level laborator- 
ies, where they are not particularly 
needed. 

e glove boxes: 
if one is working with hazardous ma- 
tials that are toxic 

e hood velocity: 
dropped from 150 to 50 lineal fpm 


glove box versus hoods: 


e glove box: cuts down quantity of air 
required in what would normally be a 
hood, which means you can drop heat- 
ing & ventilating requirements con- 
siderably 
$400 for cheapest box « the moment 
one begins to put remote-handling 
tongs in, such as ball & socket joints, 
costs come up. 

What we need Is to have a good eco- 
nomic survey of one versus other. 


necessity for shielding: 


if you have to cut down radiation by 
half; you do not need twice thickness of 
shielding. You need another half-value- 
layer. 


solid concrete walls versus movable 
walls: 


nice to have concrete walls, but movable 
partitions allow for fiexibility. 


myth of stainless steel: 


general conclusion is that stainless steel 
is just another material. No longer ab- 
solute need or invincible. 


major points to remember in lab 

design: 

e things happen fast 

e they always change 

e prime need in radioisotope laboratories 
is flexibility 
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choice of finished surfaces: 


e type you can wash & clean up readily 

e spray-on type acts like blotter when 
dirty, & you can slip putty knife un- 
derneath, pull it out & get rid of it 

e also consider strippable paint—this 
can be pulled off & resprayed in an 
afternoon 


ease of maintenance in radioisotope 


laboratory: 


may have some radioactivity in sink but 
can monitor it. If it is too hot, alkali or 
acid can be flushed down to break off any 
slime deposited in traps. 

It it is hot, there is health physicist 
there to let you know how long you can 
work at one time. 


orders of magnitude must be 


remembered: 


e little AEC laboratories might cost 
approx $15-$20 psf which would 
cover cost of a laboratory up to 500 
millicuries handling an average type 
of radioisotope. 

When you get into kilocuries you get 
into caves, into fancy air conditioning, 
& your costs will go up by a factor 


of 10. 


reference material: 


e November 1950 issue of Nucleonics 
has a Buyer’s Guide. A source of in- 
formation gathered by workers in the 


field. 


role of scientist: 


he is a remote control tool, too. He 
is a little more than that. You will 
find him a very cooperative fellow: 


e he knows the job 

e he wants to get things done 

e gets research done 

e he wants to get what he needs to help 
him do the work 


conclusion: 


it is only by cooperative & material 
understanding of each other’s problems 
than art of designing laboratories & 
handling radioactive materials is going to 
make maximum forward progress. 


REFERENCES 


(1) Control & removal of R/A contamina- 
tion in laboratories 

National Committee on Radiation Pro- 
tection, 
Subcommittee on Waste 
Decontamination, (National Bureau of 
Standards Handbook 48) GPO 1951 
24p 15¢ 


Disposal & 


(2) Recommendations for waste disposal 
of phosphorus-32 & iodine-131 for 
medical users 

National Committee on Radiation Pro- 
tection, 

on Waste 

Decontamination, (National Bureau of 

Standards Handbook 49) GPO 1951 

lip 10¢ 


Subcommittee Disposal & 


(3) The latest to be learned from Los 
Alamos—What treatment for R/A 
wastes? 


(4) 


(5) 


(6) 


(9) 


J. F. Newell « C. W. Christensen, 
AEC Los Alamos. Engineering News- 
Record 147:37-38 Nov 8 1951 d 


Decontamination efficiency of filtration 
process 
B. Manowitz & R. H. Bretton. (Brook- 
haven National Laboratory AEC re- 
port 90) Oct 1 1950 24p 


Symposium on R/A waste disposal 
(American Chemical Society 118th 
meeting) 

Industrial & Engineering Chemistry 
43 1499-1544 July 1951 dgstv 


Final report on evaluation of process 
designs for BNL waste concentration 
plant 
B. Manowitz, R. V. Horrigan & H. 
Freid. (Brookhaven National Labora- 
tory AEC report 112) May 28 1951 
18p 


Engineering results on BNL semi- - 
works vapor filtration vapor compres- 
sion evaporator 
R. V. Horrigan & H. M. Fried (Brook- 
haven National Laboratory AEC re- 
port 121) Aug 15 1951 25p 


Radioactive decontamination properties 
of laboratory surfaces II. Paints, plas- 
tics & floor materials 
P. C. Thompkins, O. M. Bizzell & C. D. 
Watson (ORNL 382) Sep 26 1949 


Annual buyer’s guide 
Nucleonics magazine, 330 West 42nd 
St New York, November 
issue) 


(usually 


LABORATORY DESIGN FOR HANDLING RADIOACTIVE MATERIALS 


Complete, illustrated proceedings (140 pages, paper cover) are now available at 


$4.50 per copy from BRAB. For your copy of this important reference write to: 


Building Research Advisory Board 
2101 Constitution Avenue, NW 
Washington 6, DC 
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CLASSROOM COMFORT THRU 
NATURAL VENTILATION 


NOTE: 


THIS IS SECOND OF A NEW SERIES OF PAPERS PREPARED BY MEMBERS OF 
THE AIA COMMITTEE ON SCHOOL BUILDINGS, & BY SELECTED SPECIALISTS, 
TO MAKE LAYMEN AWARE OF SCHOOL BUILDING PROBLEMS & TRENDS & 
TO STIMULATE DISCUSSION. THEY ARE NOT INTENDED TO BE DEFINITIVE 
LAST WORDS & CARRY ONLY THE AUTHORITY OF THEIR RESPECTIVE 
AUTHORS. THE SERIES WILL BE EDITED BY THE COMMITTEE & ISSUED BY THE 
AIA DEPARTMENT OF EDUCATION & RESEARCH UNDER SPONSORSHIP OF 
THE AMERICAN ARCHITECTURAL FOUNDATION. SUFFICIENT SUBJECTS 
HAVE BEEN ASSIGNED FOR TWO YEARS OF BI-MONTHLY PUBLICATION IN 
THE AIA BULLETIN. WIDESPREAD DISTRIBUTION TO LAYMEN & EDUCATORS 


IS PROPOSED FOR THESE NON-TECHNICAL ARTICLES IN REPRINT FORM. 
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CLASSROOM COMFORT THRU NATURAL VENTILATION 
by WILLIAM W. CAUDILL, AIA, & BOB H. REED* 


THE WIND—COMFORT 
PROVIDER 


The wind, when properly used, 
can provide comfort in classrooms. 
During hot school months brisk air 
movement caused by wind within 
living zone of a classroom is quite 
capable of producing a cooling ef- 
fect upon the children by accelerat- 
ing conduction of heat from their 
bodies & by increasing opportunity 
for evaporation of perspiration. 
Everyone knows that comfort in the 
classroom aids health & learning. 
But very few people know the simple 
facts about how wind can be utilized 
to provide this comfort. (See photo 
opposite) 


HOW AIR MOVES 


When wind blows against a 
schoolhouse, it envelopes the build- 
ing & sets up zones of relatively high 
& low pressures. High pressure 
zones are generally in region of 
building wall which faces wind. Wind 
hitting wall of building exerts pres- 
sure on that surface. Low pressure 
zones, sometimes called wind 
shadows, occur in region of opposite 
wall & sides. Airflow thru school- 
building is caused by air being 
forced thru openings adjacent to 
high pressure & being pulled out 
thru openings adjacent to low pres- 
sure zones. Like the wind itself, 
air within building will flow from 
high pressure to low pressure. In 
fact, when these relatively high 
pressure & low pressure zones are set 
up they create “‘little winds’’ within 
& around the building. It is these 
little winds that make classroom 
comfort possible thru natural venti- 
lation. 

Air movement is also caused by 
temperature differences. In_ tall 


* William W. Caudill is chairman of the 
AIA Committee on School Buildings & Re- 
search Architect, Texas Engineering Experi- 
ment Station, A & M College of Texas. He 
is also senior partner of Caudill, Rowlett, 
Scott & Associates, Architects. 

Bob H. Reed is Research Assistant, in 
Charge of Model Testing Project, Texas 
Engineering Experiment Station. 
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buildings thermal currents are quite 
pronounced, but in low school build- 
ings these currents are very hard to 
feel & are insignificant as far as 
comfort is concerned. The slightest 
breeze will overpower them. It is im- 
portant to remember that air move- 
ment needed for comfort in a class- 
room is caused by pressure differ- 
ences, not temperature differences. 
If there are openings on only one 
side of a classroom & classroom 
faces the wind, there cannot possibly 
be any effective air movement in 
room because wall opposite windows 
simply dams up air & creates a high 
pressure zone within classroom. If 
classroom were on leeward side of 
building, then it would be a low 
pressure zone. 

A classroom, in order to have 
proper airflow, must be planned so 
that it creates both a high pressure 
zone and a low pressure zone adja- 
cent to it, but still more important 
it must have openings in the high 
pressure zone to let air in & open- 
ings in low pressure zones to let it 
out. (See drawing opposite) 


OPENINGS—HOW LARGE? 


Greatest fault in present-day 
classrooms is that they lack suf- 
ficient outlet openings. In order for 
air to flow into a classroom it must 
be allowed to flow out. In other 
words, to get effective air move- 
ment, cross-ventilation is needed. 
Most classrooms have ample inlet 
openings in window wall but lack 
outlet openings in opposite wall. Of 
course, the corridor door, when open, 
helps some, but not enough to pro- 
duce airflow of sufficient speed for 
comfort. In order to acquire neces- 
sary air movement for hot month 
comfort, there must be relatively 
large outlet openings opposite the 
window wall. In fact, greatest air 
speed through classroom is obtained 
when outlets are larger than inlets. 
It is like water flowing over a spill- 
way ina dam. There is much greater 
speed of flow in spillway than in 
reservoir. Accordingly, it is better 
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to dam up air on outside of class- 
room than it is to dam it up on in- 
side. Most efficient way of produc- 
ing greatest number of air changes 
within a classroom per square foot 
of total opening is to have inlet 
openings equal to outlet openings. 
To produce greatest. number of air 
changes have both inlets & outlets 
as large as possible. Air changes 
are important for eliminating odor- 
ous conditions (not a great problem 
in typical classroom), but mean very 
little in hot weather comfort. It is — 
air movement—around the bodies of 
students—that counts. To get neces- ~ 
sary air movement there must be = 


openings, ample ones, to let air in, — 


& openings, still larger if possible, 


-to let air out. 


AIRFLOW PATTERN 


It has been said that air must 
flow around children in order for 
them to experience sensation of 
cooling. Sometimes it is very dif- 
ficult to control airflow pattern so 
that main air stream flows where it 
is wanted, particularly if wrong 
kinds of windows are used. Some 
types of windows shoot breezes tan- 
talizingly over heads of perspiring 
students. Often window sun hoods, 
too, cause air to flow near ceiling 
instead of floor. Upward airflow 
is fine in cold months because it 
allows cold, fresh air to mix with 
hot air at ceiling before drifting 
down on students, but during hot 
school months cool breezes should 
be directed on students for com- 
fort. Airflow in living zone is ever 
important. 

Airflow pattern is determined 
chiefly by inlet opening. The inlet 
is very sensitive & acts like a nozzle 
on a water hose. It can cause up- 
ward flow, downward flow, or even 
shoot air to right or to left & air will 
flow across classroom in same direc- 
tion as it enters regardless of loca- 
tion of outlet. In other words, if 
characteristics of inlet are such that 
air is directed to ceiling, the airflow 
pattern will be along ceiling even if 
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Fairfax school, Fairfax, California—Bamberger & Reid, AIA Photo: Roger Sturtevant 


In many regions of US comfort in classrooms may be achieved by making proper use of breezes which occur during hot school months. 
When breeze is directed into living zone of classroom & around bodies of school children, this movement of air helps to produce a cooling 
sensation by increasing rate at which perspiration evaporates & by accelerating conduction of heat from body. 


drawings by Cleon C. Bellomy & Ben H. Evans 


AIRFLOW AROUND & THRU CLASSROOMS 


When wind blows against a wing of classrooms it envelopes the building & sets up zones of relatively high & low pressure. High pressure 
generally occurs near side of building facing wind. The building dams flow of air (see A) & sets up a high pressure zone. Air flowing 


‘around or hopping over building creates low pressure zones (see B), sometimes called wind shadows. Since air flows from high pressure 


to low, flow of air in classrooms may be achieved if openings are placed in walls adjacent to high pressure zones to let air in & in walls 
adjacent to low pressure zones to pull air out (see C). 


BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS ; MAY, 1952 . PAGE 23 


1a 8 Id ON FA VIV 


) 2S AS SS Le ee ee oa 


AIA File No. D1 & RI 


AIA Flie No. Di & R1 


CASE 2 


CASE 1 


1. Some wall treatments, by virtue of ratio of solid areas 
to open areas, will tend to cause incoming air to 
flow in a certain direction. Case 1 shows a wall 
which causes an upward airflow pattern along ceil- 

ing, Case 2 shows a wall which causes a downward 

airflow pattern along floor. 


Other architectural elements may also influence di- 
rection of incoming air. These drawings show how 
addition of an overhang to Case | changes original 
upward airflow pattern to downward pattern, & 
how another kind of overhang added to Case 2 
changes its original downward airflow pattern to 
an upward pattern. 


Vane-type windows have definite directional effect 
on airflow. Some windows are designed to direct air- 
flow upward, others are designed to direct it down- 
ward. Only a few can be operated to do either. These 
drawings show how, regardless of effects of over- 
hangs, addition of a combination projected-hopper 
window to Case | changes downward pattern back 
to an upward pattern, & how addition of a jalousie 
type window to Case 2 can change upward airflow 
pattern back to a downward pattern. 


4. Direction of movement .of air into, & consequently 
across a classroom is determined at inlet openings, 
not at outlet openings. These drawings show that 
relocating outlet openings does not materially change 
airflow pattern in classroom. 


outlets are located near floor on 
opposite wall. Tests show that in 
such a case air will actually flow 
down opposite wall without a short 
circuit across room. So location of 
outlets is relatively unimportant. But 
location & type of inlets bear prim- 
ary consideration in classroom 
design. Diagrams on this page il- 
lustrate these facts. 


6 POINTS TO REMEMBER 


Classrooms can be comfortable 
during hot school months if full use 
is made of wind—at no cost to tax- 
payer—provided that in design of 
classrooms, attention is given to 
these simple facts: 


e air will flow from a high pressure 
zone to a relatively low pressure 
zone making it possible to set up 
little winds within a classroom 

e for proper air movement there 
must be openings in classroom to 
let air out as well as openings to 
let it in 

e larger the outlet greater the air 
speed 

e for hot month comfort air should 
flow along living zone 

e airflow pattern is not affected 
materially by location of outlets 
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e location & type of inlet openings 


control airflow pattern across 
classroom. 


SELECTED REFERENCES 
Regional Climate Analyses & Design Data 


American Institute of Architects. ‘’Bulle- 
tin of the AIA’ Washington DC 1949- 
1952 & Supgclements after Jan 1951 


1. Mid-Ohio region Sep. 1949:15-36 
Il. Metropolitan NY 
& NJ Nov 1949:24-38 

II]. So. Florida-Miami Jan 1950:38-52 
IV. Arid Southwest Mar 1950:36-48 
V. Mid-Mississippi basin May 1950:36-48 
VI. Gulf Coast July 1950:19-32 
VII. Chicago area Sep 1950:15-28 
VIII. Twin City area Nov 1950:13-26 


IX. Washington, DC area Jan 1951: 9-21 

X. Boston area Mar 1951: 3-16 
XI. Pittsburgh area May 1951: 3-16 
XIl. Portland, Ore. area July 1951: 2-16 
XII1. Charleston, SC, area Sep 1951: 2-16 
XIV. Albany, NY, area Nov 1951: 2-16 
XV. Denver area Jan 1952: 2-16 

Include maps, graphs, tables & references. 
Heating, Ventilating, Air Conditioning 
Guide, 1949 


American Society of Heating & Ventilat- 
ing Engineers. New York 1949:169-178 


Natural Ventilation Characteristics of Glass 
Block Fenestration 


American Structural Products Company. 
Toledo Ohio 1951 
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Some General Consideration in the Natural 
Ventilation of Buildings 
William W. Caudill, Sherman E. Crites, 
& Elmer G. Smith. ’“Research Report No. 
22’, College Station Texas, Texas Engi- 
neering Experiment Station 1951 


Industrial Airation by the Fenestra Method 
Detroit Steel Products Company 1929:24 


Climate Control 


J, M. Fitch; “Dr, Paull A. Siplesenaall 
“House Beautiful,’” Oct 1949:129-177 


Air Flow Through Conventional Window 
Openings 
Theo R. Holleman. ‘’Research Report No. 
33,’ College Station Texas, Texas Engi- 
neering Experiment Station Nov 1951] 


Microclimatology 


Helmut Landsberg. ‘Architectural Forum,” 
Mar 1951:114-122 


An Experiment in Architectural Education 
Through Research 
Gordon McCutchan & William W. Caudill. 
“Research Report No. 32,’ College Sta- 
tion Texas, Texas Engineering Experi- 
ment Station Nov 1951 


Schools for the Southwest 


“Architectural ve 
149 


Forum.’’ Jan 


1952:144- 


Testing Design 


“Architectural Forum.” May 1951:170- 
178 


Well-Ventilated Schoolrooms 


“Architectural i 195221502 


Forum.”’ Jan 
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TECHNICAL NEWS 


1952 Product Literature Competition 


The following were appointed by 
President Stanton as the Jury of Award 
for The 1952 Product Literature Com- 
petition sponsored jointly by the Insti- 
tute & The Producers’ Council: 

Harry R. Dowsell, AIA Chairman 

Ben H. Dyer, AIA 

Charles Goodman, AIA 

John C. Thornton, AIA 

Robert Law Weed, AIA 

The jury met in the Board Room of 
The Institute for a two-day meeting, 
April 22-23, to judge the 250 submis- 
sions in four Classes, representing the 
literature of 85 producers. 

The following Awards will be made 
at the joint meeting of The Institute « 
The Producers’ Council on June 23, at 
the time of the Convention in New York 
City: 

SLASS I, 
2 Certificates of Merit 


7 Honorable Mentions 
1 Certificate of Special Commenda- 
tion 
CLASS1t 
1 Certificate of Exceptional Merit 
4 Certificates of Merit 
10 Honorable Mentions 
Crass IIT: 
3 Certificates of Merit 
4 Honorable Mentions 


Crassplve 
3 Honorable Mentions 


This is the fourth annual Product 
Literature Competition sponsored by 
The Institute & The Producers’ Coun- 
cil to recognize excellence in product lit- 
erature directed to the architect, & in- 
crease the technical & informative value 
of descriptive product literature of as- 
sistance to the architect in the selection & 
specifying of building products. 


Defective Built-Up Roofing 


An architect who has experienced 
trouble with built-up roofing over a 
period of several years reports as fol- 
lows: 

“The roofs in question were laid in 
1947-48, when there was difficulty in 
procuring tar-impregnated felt. 

A local manufacturer of felt substi- 
tuted asphalt impregnated felt which was 
laid in coal tar pitch. 

These roofs as a rule lasted until the 
second spring before starting to leak. 

Sometime during the early summer 
the manufacturer would have a roof 
contractor examine the roof, apply pitch 
to questionable spots, & flood the roof 
with several inches of water. Invariably 
no leaks were present, owing as we later 
discovered, to the heat cementing the 
plies together. 

After the above cycle had taken place 
for two or three years, the roofing & 
insulation were removed where the in- 
sulation was saturated with water, or 
where the insulation was dry a new roof 
would be applied over the present roof 
after the removal of gravel. In some 
cases, a layer of resin paper was placed 
between the two plies to prevent bond- 
ing. The application of the new roof 
which was tar impregnated felt laid in 
coal tar pitch remedied the difficulty 
from leaks. 


The above difficulties were encount- 
ered when the base was of wood, pre- 
cast concrete, gypsum poured in place, 
steel or concrete slabs. It did not seem 
to make any difference whether the in- 
sulation was a rigid fiber board, fiberglas 
or foam glass. 

We concluded the difficulty was caused 
by the non-compatibility of asphalt im- 
pregnated felt & coal tar pitch. Our ex- 
perience with this combination has been 
in a cold climate. We understand this 
combination has been successfully used 
in the far south. 

On one roof where asphalt impreg- 
nated felt was used, one-half the roof 
was laid in asphalt, the other half has 
been replaced because of excessive 
leakage. 

All roofs referred to are dead flat, 
which means there will be standing pools 
of water of varying depths remaining 
after rains until evaporated. 

Research at a University Laboratory 
confirmed our conclusion that the un- 
satisfactory performance was due to the 
non-compatibility of asphalt impregnated 
felt x coal tar pitch particularly when 
exposed to low temperatures. 


Chapter Representatives for Collabora- 
tion With The Department of 
Education and Research 
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John Schoening has been appointed in 


the South Dakota Chapter. 


Appointments to Committees 


John N. Linn, of the New York 
Chapter, has been appointed Representa- 
tive of The Institute on ASA Sectional 
Committee on Conveyors & Related 
Equipment, B20. 

Lawrence P. Johnston, of the Wash- 
ington-Metropolitan Chapter, has been 
appointed Representative of The Insti- 
tute on the Standing Committee for The 
Simplified Practice Recommendation 
R106 on Hospital Plumbing Fixtures, 
of the Commodity Standards Division 
of the US Department of Commerce. 


Something New Has Been Added 


As the result of extensive research & 
practical demonstration the Structural 
Clay Products Research Foundation has. 
developed a new type of clay unit, having 
dimensions of 1114 x 5% x 2-1/6 inches. 

The five nationally recognized build- 
ing codes, & many local codes, permit 


‘the use of 6 inch masonry walls for one- 


story, single-family dwellings where the 
wall does not exceed 9 feet to the eaves 
or 15 feet to the peak of the gables, & 
6 inch masonry walls are provided for 
in Engineering Bulletin SE-134 of FHA. 

A simple & novel method of attaching 
wood furring is recommended which 
provides a space for electric wiring & 
insulation & demonstrations have shown 
the use of the new unit results in an in- 
crease in mason productivity of from 60 
to 100 per cent. 


Glass & Glazing 


The Flat Glass Jobbers Association 
has directed the attention of The Insti- 
tute to a situation which they feel is 
causing glass & glazing sub-contractors 
“errors, omissions, misunderstandings, 
disputes, losses, etc.” 

They refer to the fact that the re- 
quirements for glass & glazing are fre- 
quently specified under the specification 
headings for Carpentry & Millwork, 
Steel Sash, Ornamental Iron, etc., as 
well as a specification heading referring 
particularly to “Glass « Glazing.” 

As architectural specifications cus- 
tomarily include a specific “Glass & Glaz- 
ing” heading, or section, it has been sug- 
gested that a NOTE be included under 
such heading or Section directing atten- 
tion to other sections of the specifica- 
tions which call for the furnishing of 
glass or glazing. 
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BOOKS & PAMPHLETS 


Swimming Pool Data & Reference Annual 


Hoftman-Harris, Inc. 425 Fourth Avenue 
New York 16 NY 1951 8% x 11, 145p $3 s 


The 1951 edition of this Annual Manual 
illustrating & describing swimming pools 
for various types of use, with articles on 
construction, operation, & maintenance 
costs, water purification, etc. 


Carolina Steel 


Carolina Steel & Iron Co. Greensboro 

North Carolina, & Salem Steel Co., Win- 

ston-Salem North Carolina 9 x 12, 70p g 
a 


A cloth bound, profusely illustrated vol- 
ume issued in celebration of a third cen- 
tury of progress & accomplishment in a 
great variety of steel activities. 


Vermiculite Concrete Floors 


Vermiculite Institute, 208 South LaSalle 
Street Chicago 4 Illinois, 1952 8% x 11, 
llp gt 


A booklet describing «& illustrating Verm- 
iculite-Sand Concrete floors for various 
types of installation with recommended 
specification data. 


Standards & Publications Available from 
The Superintendent of Documents, Gov- 
ernment Printing Office (GPO) Wash- 
ington 25, D.C. (Stamps not accepted) 


Enameled Cast-Iron Plumbing Fixtures 


National Bureau of Standards. Commercial 
Standard (CS 77-51) GPO, 1952, 15¢ g 


Establishes minimum standard specifica- 
tions, definitions, inspection rules, types 
& sizes of standard items & methods of 
test for enameled cast-iron plumbing 
fixtures, such as bathtubs, lavatories, 
kitchen sinks, laundry trays, drinking 
fountains’ similar fixtures, as well as 
types & sizes of standard items. 


Atmospheric Exposure Tests of Nailed 
Sheet-Metal Building Materials 


National Bureau of Standards. (BMS Re- 
port 128) GPO, 28 March 1952, 8 x 10%, 
24p 20¢ 


Illustrates « describes the results of ex- 
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posure tests of nailed metallic building 
sheets of aluminum, aluminum alloy, 
aluminum-coated steel, galvanized steel, 
zinc alloy. 

The tests indicate that improper in- 
stallation practices can cause accelerated 
corrosion of such materials. 

Important conclusions & recommenda- 
tions are given regarding the installation 
of sheet metal building materials. 


Fire Resistance of Shutters for Moving- 
Stairway Openings 


National Bureau of Standards. (BMS Re- 
port 129) GPO, 1 March 1952, 734.x 10%, 
9p 10¢ 
Full-scale fire-endurance tests on flexible 
rolling shutters for closing moving-stair 
way openings. 
Housing Research—No. 2 Winter 1951-52 


Housing & Home Finance, Agency. GPO, 
1952, 8% x 11, 64p 30¢ g pt v 


Includes metals-saving trends in domes- 
tic heating, home financing 1949-51, how 
our aged families are housed, regional 
patterns of materials used in new houses, 
prevention of cold weather roof leaks. 


Suggested Land Subdivision Regulations 


Division of Housing Research, Housing & 
Home Finance Agency. GPO, 1952, 8% x 
11, 65p 45¢ ptv 


Comprehensive manual to aid those 
who plan & build subdivisions, & to pro- 
vide common grounds of understanding & 
desirable working relationship for both 
the officials interested in & responsible for 
sound community development & land 
owner who intends to subdivide. 


National Design Specifications for Stress- 
Grade Lumber & Its Fastenings 


Recommended by National Lumber Manu- 
facturers Association, Washington DC 
1952, 8% x 11, 66p 25¢ d 


Includes a description of stress-grade 
lumber with allowable unit stresses; de- 
sign loads, formulas & provisions; timber- 
connector, bolted, nail, spike, drift-bolt, 
& wood screw joints; glued & laminated 
structural members, « formulas for wood 
columns. 


1952 Edition Heating, 
Conditioning Guide 


Ventilating, Air 


American Society of Heating & Ventilating 
Engineers. 62 Worth Street New York 13 
NY 1952 6% x 9, 1499p $7.50 


The 30th Edition of this comprehen- 
sive & authoritative manual has been re- 
viewed, revised & amplified to bring it 
into step with latest developments in 
technical & design information related to 
its 50 major subjects. 


Special improvement will be noted in 
chapters dealing with heat transmission 
coeficients of building materials, heat 
transfer & load, cooling load, fuel prop- 
erties, industrial air conditioning, air 
cleaning & refrigeration. 


Laboratory Design For Handling Radio- 
active Materials 


The Building Research Advisory Board, 
National Research Council, National Acad- 
emy of Sciences, 2101 Constitution Avenue 
Washington DC 1952, 8% x 11, 140p $4.50 
d 


The published proceedings of the Con- 
ference, sponsored by The American In- 
stitute of Architects & the Atomic Energy 
Commission, which was held in Wash- 


ington November 27 & 28, 1951. 


All phases of the subject were covered 
in five sescions & included laboratory lay- 
out & construction, shielding, surfaces & 
finishes, air supply & exhaust, & waste 
disposal. 


Rapid expansion of radioisotope usage 
for agricultural, medical & industrial 
purposes has created a growing need 
among architects & engineers for design 
criteria on this subject. 


Soil Engineering 


Merlin Grant Spangler. International Text 
Book Company, Scranton Jowa 1951 6 x 
914, 458p $6.50 bdgp 


Emphasis on soil as engineering mate- 
rial needing to be studied & handled in 
engineering manner whenever encount- 
ered in connection with design, construc- 
tion & maintenance of highways, airports, 
structures, etc. Illustrates applications 
of basic sciences to soil mechanics & engi- 
neering. Material of elementary nature 
for use by undergraduates or practicing 
engineers who have not had formal train- 
ing in soils. 


Light, Photometry & Illuminating Engi- 
neering 


William E. Barrows. McGraw-Hill Book 
Company Inc, New York 1951 6 x 9,, 415p 
$7.50 dpt 


Extensively revised, this standard text 
book presents accepted principles « mod- 
ern practices in illuminating engineer- 
ing & choice of lighting equipment. Chap- 
ters on gas vapor & fluorescent lamps; 
photometric measurements & illumination 
surveys; interior lighting for sports & 
recreation. Nearly all new material. 
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es ale Clinic Service 
_ ARCHITECT’S CONFIDENTAL REPORT FORM 


ae aes eat Oe ee UL a a eM eer cl tN edi ae ig Rare Un tei 


. To: Department of Education & Research 
American Institute of Architects 
1741 New York Avenue, N. W., Washington 6, D. C. 


eee eer ae ee a eee 


Please read entire form carefully before filling in blanks. It is recognized that not 
all questions will apply in any one case. Give as complete pertinent data as possible. 
Use supplementary sheets if necessary. 


a er ee 


NATURE OF DEFECT: 


SARE! BT Nap ate LAP HIT Sy, (see details over) 


Failure in MATERIAL 


FINISH: 


PO ES SOR Ya. 3 


Manufacturer: aOeten, 


ICONS 2 Loo mene Ra A. ee cy ae as Ate Se ne ERMA ERAN MCT ee cy ee 


Sime ADSL (eT Le ee eee es ti ah Ties renee hy et ge yn oe 


aya lab geese. Shed Wh TIE Sl A OR reed i ERE ae Bd cet orate Sa een Rec Le ee MU Meri et RRrRe 


| 
) een ny ee Me ee ea, Ae MA ls nn Joo JS ie Sad SMe) hte 0 eh a 


nalaligaage Vn A eet he cane ee geet ee ene NEE Tit 1 enn een ae UE REE PRR CRARE EERE TUL 


Per on CO tanlint: (pil aine “address 4.0) ee a ce sanete eugene en ee a 


city state 
Approx. elevation above sea-level: .................-.--------- ft. 
CONDITIONS OF APPLICATION & USE: month year 
Wenner ee tegiiistsllensorapplicd hin... © foucho oY teh © yy Br ae oh Nester Reece er ee 
remem LOC HEUReGl usr Wee eins ager a er eee ab Wk TS ao SSS i ie aay Baa sent ac seachdme Ub evils nthe!) 9 Nw te eae 
PMiWariacrcubemnaterial orebasee ee ec uae ee Leet tte ecg ee bit et eee ea ener c a gs 20d acted ne ee 


What part of structure or where in structure was item used ? 


If weather conditions might have had an influence, indicate what kind of weather pre- 
vailed during & after installation, not overlooking effects of atmospheric humidity 
on interior applications: 
Mere eS rosie Nee Ip I OLectiom prOVid eds) socen pce es aa cer S a gc ce ected han bee cece perenne erent teecna haat ca ect 
) |p oyes Yee ICSI CCT ATE ALU ea lee oer semen eee cetacean Pee eer Reset) ¥ 
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(NSAI VE 


CAREFUL DESCRIPTION OF DEFECTS: ee 
secs NY cn en I ade ENE Me me ere cey Ue Re 


yes no 


Working drawing blueprint of area involved enclosed ? 


Copy of relevant specification clause(s) enclosed ? 


Sassen se tn cine en eams a ems Rane sient @ eo anna me Oar rae mn wie ae eee Sele a eae lee ate ele eee a ee 


Note: It is the purpose of these reports to be of service to the architect & the 
profession. Any data furnished will be treated confidentially. If reports of a 
particular problem recur frequently or are considered of general interest, they may 
be published in the Institute’s BULLETIN without identification of architect, build- 
ing type or tradename of product. 
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MODULAR “SCR” BRICK. ANNOUNCED 


SCR BRICK * 


PATENT PENDING 


* Registered Trademark SCPRF 


For more economical construction of 
brick masonry houses, a new size ma- 
sonry unit has been announced by the 
Structural Clay Products Institute. De- 
veloped by the Structural Clay Products 
Research Foundation, and hence dubbed 
the “SCR” brick, it is a “through-the- 
wall” unit, requiring no backup units 
to build a nominal six-inch wall suitable 
for one-story residential construction. 
The face size is the same as that of 
Norman brick, which is widely used by 
architects and builders. 

More than 90 per cent of the single- 
family houses constructed in 1950 had 
only one-story load-bearing exterior 
walls, according to data compiled in a 


recent survey by the Housing and Home 


Finance Agency. That eight-inch walls 
for one-story residences are stronger 
than necessary is evidenced by the fact 
that all recognized national building 


~ codes as well as many modern local 


codes permit the use of six-inch masonry 
walls in one-story dwellings. The long 
and satisfactory structural performance 
of six-inch load-bearing clay tile walls 


in the South is further evidence that such 


construction is structurally sound and 
economical. . 

The “SCR” brick is a Modular unit 
whose nominal dimensions are 2-2/3” x 
6” x 12”. Designed to be laid with 


half-inch joints, the actual dimensions are 
2-1/6” x 534” x 1114”, as indicated on 
the accompanying sketch, plus or minus 
the dimensional variation permitted by 
ASTM Specifications for Brick. Its 
weight is approximately 8 lb. The unit 
is vertically cored by means of ten holes. 
The volume of coring is less than 25% 
of the total unit volume, hence it is clas- 
sified as a solid masonry unit. A jamb 
slot is formed in each brick to facilitate 
the installation of metal windows or to 
provide a space for the blind stop exten- 
sion of a wood window. 


The new unit is designed to be laid 
in common (half) bond, its six-inch thick- 
ness making it possible to turn corners 
and maintain the half bond without the 
necessity for a supplementary ten-inch 
corner unit. Modularly, it is laid up 
three courses to 8 inches of wall height. 
A total of 450 units are required per 100 
sf of wall area. 


‘Time and motion studies and actual 
mason trials conducted by the Research 
Foundation have shown that a bricklayer 
can easily lay 450 SCR brick per day, 
representing 100 sf of wall area. While 
actual cost data are not as yet available, 
the 450 figure should give complete wall 
costs (furred, lathed, and plastered) that 
are competitive with good-quality frame 
construction. 


The SCR brick is designed for use 
with furring on which the interior sur- 
face finishes and insulation can be ap- 
plied. It is recommended that nominal 
2” x 2” furring be used, since this size 
will provide a “cavity” large enough to: 
(1) provide a barrier to moisture pene- 
tration, (2) permit easy installation of 
electrical facilities, (3) permit the use 
of blanket insulation as desired. It is 


_recommended that the 2” x 2” furring 


strips be stopped about two inches above 
the top of the floor construction to per- 
mit the flashing to be bent in a gradual 
curve to the outer wall. This flashing 
should be continuous around the entire 
building and provisions must be made to 
drain any accumulated moisture which 
may penetrate the masonry and run 
down its inner face. ‘This is done by 
providing suitable weep holes at two- 
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foot intervals at the bottom of the six- 
inch wall. 

Architect Philip Will, Jr., of Per- 
kins & Will, Chicago, Ill., has com- 
mented: “This new product appears to 
be a very sensible step toward realizing 
the full potential of brick masonry con- 
struction. It should help to produce 
more space, better appearance and im- 
prove construction at lower cost, yet 
recognizes the realities of building codes 
and traditions which still govern the 
building industry.” 

In general, no new design or con- 
struction techniques are required in the 
use of the SCR brick for one-story resi- 
dental construction. Stock windows 
and doors can be installed with no 
problem. “The unit itself can be handled 
easily by the bricklayer and actual job 
experience as well as time and motion 
studies indicate that it will produce a 
single-unit Modular masonry wall com- 
paring as to cost very favorably with 
frame construction. 
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One of many construction details that have 
been developed in studying the potentiali- 
ties of the new masonry unit. “SCR” brick 
may be supported on standard eight-inch 
foundation walls. In basementless construc- 
tion with slab-on-ground floors, adequate 
perimeter or edge insulation should be 
provided. 


8" FOUND. WALL 
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MODULAR CONCRETE MASONRY CONSTRUCTION 


ACTUAL SIZE MODULAR 
CONCRETE MASONRY UNIT 


A very clear and simple exposition of 
the basic principles of the Modular 
Method is to be found in a booklet en- 
titled “Concrete Masonry Construction 
Details,” recently published by the Na- 
tional Concrete Masonry Association, 
38 5. Dearborn St., Chicago 3. The 
booklet consists essentially of thirteen 
plates of isometric drawings, each ac- 


companied by explanatory text, illus- 
trating the aspects of concrete masonry 
construction which are most important 
from the designer’s point of view. An 
indication of the scope of the presenta- 
tion is given by a few sample titles of 
the plates: “‘Concrete masonry roof and 
floor systems,” ‘“Typical concrete ma- 
sonry wall section,” ‘Concrete masonry 
window openings of Modular dimen- 
‘4 ” 

Mentioning that about 65% to 75% 
of all concrete block are Modular in 
size, the NCMA devotes four plates 
(from which the accompanying drawings 
are taken) to illustrating the workings 
of the Modular Method. ‘The 8” x 
8” x 16” nominal size unit is one of 
the most commonly used sizes,” the 
booklet explains. ‘““The actual dimen- 
slons—thickness, height and length—are 
34” less than the nominal dimensions. 
This allows for the standard 34” mor- 
tar joint.” Where concrete masonry is 
laid ‘out according to the Modular 
Method, there are two resulting benefits: 
Not only is there a saving in mason 


NOMINAL SIZE UNIT 


labor, but also the wall has a more at- 
tractive appearance. This results from 
eliminating most, if not all, cutting of 
blocks on the job—which is an expen- 
sive operation. ‘ 

In applying Modular Coordination 
when laying out concrete masonry walls, 
it is necessary first to adopt an increment 


(continued on page 32) 


xy ie" 


ACTUAL SIZE MODULAR CONCRETE 
MASONRY UNIT INSIDE NOMINAL UNIT 
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NOMINAL UNIT AND ACTUAL SIZE 
UNIT AS LAID IN THE WALL 


¥, ¢” 
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or grid system which is compatible with 
the standard block sizes. Secondly, the 
block must be fitted to this grid system 
so that special lengths or sizes are 
avoided. Since the nominal length and 
height of standard block are respectively 
16” and 8”, the designer can use an 
eight-inch increment—twice the basic 4- 
inch Module. Since the block are actually 
155%” long by 758” high and the mor- 
tar joints are 3¢”, the joints are exactly 
centered on horizontal or vertical grid 
lines. Where this system is followed, 
wall lengths and heights will be nomin- 
ally in multiples of eight inches. Where 
it is necessary to deviate somewhat from 


FOREIGN PROGRESS IN MODULAR 


The Royal Institute of British Archi- 
tects has published a very interesting ac- 
count of the problems and progress of 
Modular Coordination, presented in a 
report of the R.I.B.A. Architectural Sci- 
ence Board Study Group No. 3 on 
“Dimensional Standardization.”  Al- 
though space will not permit quoting this 
very informative report in full, excerpts 
which may be of especial interest to 
“Grip Lines” readers have _ been 
selected : 


“’The search for some system of dimen- 
sional coordination in building is of fairly 
recent origin, and has arisen from the 
progressive introduction of elements pro- 
duced in the factory. Some standardiza- 
tion in the size of these elements is in- 
evitable from the point of view of pro- 
duction, and dimensional coordination is 
an attempt to find some systematic rela- 
tion between the standard sizes in order 
to make sure they can be assembled on 
the site to produce efficient and economic 
buildings. 

“In other countries a considerable 
amount of theoretical study has already 
been carried out and, in several, com- 
plete systems of dimensional standardiza- 
tion have emerged. “The American sys- 
tem, approved by the industry, is based 
on a module of 4 inches. It is necessary 
that any system of dimensional coordina- 
tion should be sufficiently flexible to allow 
buildings assembled from standard com- 
ponents to be planned with efficiency and 
economy. From the architect’s point 
of view, a system of dimensional co- 
ordination should have the effect of en- 
abling him to lay out the building to a 
small scale on a grid with the knowl- 
edge that standard components can be 
used. Systems making use of a very 
small dimension such as 4 inches cannot 
be regarded as presenting any difficulty 
from the point of view of planning, as it 
is clearly possible to plan with negligible 
wastage on such a basis. In American 
Standards Association Project A62 this 
approach has been followed through with 
1952 
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the eight-inch increment because of ar- 


chitectural or structural considerations; 


the basic 4-inch Module still governs. 

In making a Modular layout, the de- 
signer determines the over-all outside 
dimensions so that wall lengths are in 
multiples of eight inches. The next step 
is to locate window and door openings 
so that the masonry between these open- 
ings will be in multiples of eight inches 
in length. This is possible with proper 
selection of Modular-size doors and win- 
dows. [he wrong approach is indicated 
by the left half of the floor plan: Since 
the over-all dimensions and also the dis- 
stances between openings are not in mul- 


painstaking detail and its application to 
most traditional forms of building 
worked out. The dimensional system is 
treated as an imaginary framework lo- 
cating all the elements in the building 
and the sizes of the elements are specified 
in relation to the grid lines. 


Sweden 


“Swedish work on modular planning 
was originated by the Swedish Standards 
Association. “This Association began to 
issue standards for the Swedish building 
industry, starting with doors and win- 
dows. ‘The Swedish Standards Associa- 
tion, after issuing a small number of 
standards, decided it was necessary to 
seek a common dimensional basis, and 
they therefore applied to the Federation 
of Swedish Industries for the funds to 
undertake the necessary research. As a 
result, two Swedish architects, Bergvall 
and Dahlberg, were commissioned to re- 
port on the problem. ‘They issued a com- 
prehensive document dealing with the 
subject in detail, to the extent even of 
standard positioning and the sizes for 
piping. Generally, their proposals fol- 
lowed closely on those of Project A62, 
the basic dimension being 10  centi- 
meters [almost exactly equal to 4 
inches]. 


France 


“The French Standards Institute has 
adopted 10 cm as a basic unit dimension 
for standards in the building industry. 
France has, however, issued no report 
on the working out of this system in 
practice, and no study appears to have 
been made of the planning or detail of 
buildings on the basis of the 10 cm 
module. While the number of stand- 
ards actually issued in France is large, 
there seems reason to believe that they 
have not yet affected the French build- 
ing industry to any considerable extent. 
It is understood that in Belgium stand- 
ards are also being based on a unit dimen- 
sion of 10 cm. 
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tiples of eight inches, a large number — 


of fractional lengths would be required— 
indicated by the dark-shaded units in the 
wall section. This is expensive. “The 


concept of the Modular layout drawing 


(section and elevation, as well as plan) 
is especially well presented by this illus- 
tration because it indicates the grid (in 
this case, eight-inch squares—exactly the 
same in principle as the basic 4-inch 
Modular grid.) _ Once it is appreciated 
that every layout dimension is normally 
a grid dimension, running from gridline 
to gridline, it is no longer necessary or 
even desirable to indicate the grid itself, 


which would just clutter up the drawing. 


COORDINATION 


Germany 


“The principal German work on 
dimensional coordination is Bau- 
ordnungslehre, (B.O.L.), by’ Professor 
Neufert. He makes a case for a basic 
dimension of 1.25 meters, this case be- 
ing based partly on a study of early 


German peasant buildings and partly on ~ 


certain mathematical arguments on the 
implications of the metric system. 

“The dimension of 1.25 meters is 
obviously too large for human require- 
ments, and indeed the primitive build- 
ings on which it is based appear to have 
been designed with supports spaced to 
give a suitable width for cows. ‘The in- 
terest of the Neufert proposals lies 
mainly in the fact that they were given 
legislative sanction by the Nazi govern- 
ment. That portion of the German 
building industry which was concerned 
with barracks buildings and factory con- 
struction operated largely on the basis 
of the 1.25 (and 2.50) meter grids. 
Numerous German architects also used 
the grids for other types of building, 
such as hospitals and flats. There seems 
little question but that considerable sim- 
plification in production took place and 
the system materially assisted the Ger- 
man building production during the war 
years. After the war there was a move 
to continue with dimensional coordina- 
tion on the Neufert system, and Profes- 
sor Gropius was asked to visit Germany 
and advise General Clay on the subject. 
Professor Gropius 
dimension was so unsuitable that the 
system should be abandoned. It is un- 
derstood that the Germans are now bas- 
ing their standardization on a system 
of preferred dimensions. In this system 
the alternative sizes are close together 


while the dimensions are small, but be-— 


come progressively further apart as their 
size increases. However, the applica- 
tion of this principle to building stand- 
ards has not yet been worked out. 
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